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INTRODUCTION

CH2M HILL conducted chronic bioassays from August 5 through 12, 2003. The samples were
provided by the Wacker Siltronics, Portland, Oregon. The organisms tested were the fathead
minnow (Pimephales promelas) and the water flea (Ceriodaphnia dubia). Forty eight hour acute
data was obtained from the chronic tests (dual-endpoint testing).

METHODS AND MATERIALS
TEST METHODS

The chronic test methods were performed according to: Short-Term Methods for Estimating the
Chronic Toxicity of Effluents and Receiving Waters to Freshwater Organisms, Weber, C. et al.
(1994); EPA/60014-911002 and Whole Effluent Toxicity Testing Guidance Document, Oregon
Department of Environmental Quality, January 1993.

TEST ORGANISMS

The Ceriodaphnia dubia used in the test were obtained from CH2M HILL's in-house cultures
and were less than 24 hours old and within an eight hour age range, respectively, at test initiation.
The fathead minnows were obtained from Aquatox, Inc., Hot Springs, Arkansas, and were less
than 24 hours old at test initiation. All organisms tested were fed and maintained during
culturing, acclimation, and testing as prescribed by the EPA (1994). The test organisms appeared
vigorous and in good condition prior to testing.

DILUTION WATER

The dilution water used in the tests was moderately hard reconstituted water (EPA, 1994) with a
total hardness of 82 and 90 mg/I as CaC03, alkalinity of 62 and 68 mg/I as CaC03, and a pH of
7.9 and 7.9.

TEST CONCENTRATIONS

The concentrations tested in the chronic tests were 1.90, 3.75, 7.50, 15.0, and 30.0 percent
effluent and dilution water for the control. For the fathead minnow chronic test, 10 organisms
per chamber with four chambers per concentration, for a total of 40 organisms per concentration
were used. For the Ceriodaphnia chronic test, 1 organism per chamber with ten chambers per
concentration for a total of 10 organisms per concentration were used.
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SAMPLE COLLECTION

Samples were collected by Wacker Siltronics personnel on August 4, 6, and 8, 2003. All
samples were delivered to CH2M HILL's Aquatic Toxicology Laboratory by Greyhound bus and
stored in the dark at 4°C until test solutions were prepared and tested. Chain of custody for
sample collection is provided in Appendix C.

SAMPLE PREPARATION

The samples were filtered through a 60 urn net upon arrival and temperature was adjusted prior
to each daily renewal on samples used during the tests.

MONITORING OF BIOASSAYS

Samples were monitored on arrival for hardness, total residual chlorine, ammonia, and
temperature.

For the chronic test, pre- and post-renewal solutions were monitored for dissolved oxygen and
pH daily in the control and all concentrations tested. Conductivity was measured in each new
sample (l00 percent effluent) and in the control. Ceriodaphnia dubia survival and neonate
production was measured daily in the chronic tests. According to EPA (1994), Ceriodaphnia
tests should be terminated when 60 percent or more of the surviving female Ceriodaphnia in the
controls have produced their third brood and at least 15 neonates per adult are produced. Fathead
minnow mortality was measured daily and fish growth was measured by dry weight analysis at
the conclusion of the fathead minnow chronic test. Temperature was monitored continuously
throughout the testing period.

DATA ANALYSIS

The effect measured during the dual-endpoint acute tests was survival during the 48 hour
exposure period. The effects measured during the Ceriodaphnia chronic test included survival
and reproduction over the 7-day exposure period. The effects measured during the fathead
minnow chronic test included survival and growth over the 7-day exposure period. The statistical
analyses performed were those outlined in Short-Term Methods for Estimating the Chronic
Toxicity of Effluent and Receiving Waters to Freshwater Organisms, EPA/600/4-91/002, using
Toxcalc version 5.0. Dunnett's Procedure, Bonferroni's T-Test or Fisher's Exact Test was used
to compare the survival data and Dunnett's Procedure or Bonferroni's T-Test was used to
compare the reproduction or growth data between the control and each effluent treatment. When
the assumptions of normality or homogeneity of variance necessary for Dunnett's Procedure or
T-test with Bonferroni Adjustment could not be met, Steel's Many-One Rank Test or Wilcoxon
Rank Sum with Bonferroni Adjustment was used to analyze the data.

2
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RESULTS AND DISCUSSION

ACUTE DUAL ENDPOINT

Table 1 summarizes the acute dual-endpoint survival data taken from the chronic tests.

Table 1
Acute Dual-Endpoint Survival Data

Sample Ceriodaphnia dubia Fathead minnow
Concentration (%) 48 hour percent survival 48 hour percent survival

Control 100 100
1.90 100 100
3.75 100 97.5
7.50 100 100
15.0 100 100
30.0 100 100

The acute dual-endpoint test results showed no statistically significant reduction in survival when
compared to the control at any of the effluent concentrations tested for both species. The dual
endpoint LCso was greater than 30 percent for both species.

3
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CHRONIC BIOASSAY

Table 2 summarizes the survival and growth data for the samples tested on the fathead minnow.

Table 2
Chronic Fathead Minnow

Results
Sample Mean Dry

Concentration Percent Survival Weight
(0/0) (mg)

Control 100 0.863
1.90 100 0.843
3.75 97.5 0.904
7.50 100 0.873
15.0 100 0.946
30.0 100 0.910

The fathead minnow test results showed no statistically significant reduction in survival or
growth at any effluent concentration tested when compared to the control. Control survival was
30 percent. The no observed effect concentration (NOEC) and the lowest observed effect
concentration (LOEC) were 30 and greater than 30 percent effluent, respectively.

The IC25 value (the concentration of effluent causing a 25 percent reduction in biological
measurement, e.g. growth) calculated on the fathead minnow growth was greater than 30 percent.

4
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Table 3 summarizes the survival and reproduction data for the effluent tested on the
Ceriodaphnia dubia.

Table 3
Ceriodaphnia Dubia Chronic Results

Concentration Percent No. Young
(% ) Survival Per Adult

Control 90 24.6
1.9 100 20.2

3.75 100 13.3
7.50 90 13.2
15.0 90 8.2b

30.0 30a 6.0
a Indicates a statistically significant reduction when compared to the

control at p equal to 0.05 using Fisher's Exact Test.
b Indicates a statistically significant reduction when compared to the

control at p equal to 0.05 using Dunnett's Test.

The test results show a statistically significant reduction in survival at the 30 percent and in
reproduction at the 15 percent sample concentrations when compared to the control. Control
survival was 90 percent. The no observed effect concentration (NOEC) and the lowest observed
effect concentration (LOEC) were 7.5 and 15 percent sample, respectively.

The IC25 value (the concentration of sample causing a 25 percent reduction in biological
measurement, e.g. growth) was calculated on the Ceriodaphnia dubia reproduction. The 1C25
value for reproduction was 2.1 percent sample.

The dissolved oxygen levels in the chronic tests remained above 40 percent saturation throughout
the test period. Test temperatures remained at 25±I°C. The tests proceeded without interruption
or incidents that could have affected test results.

5
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REFERENCE TOXICANT TESTS

The results of the reference toxicant tests conducted in August with sodium chloride
(Ceriodaphnia and fathead minnow) indicate that the test organisms were within their respective
sensitivity range based on EPA guidelines (EPA 1989).

The IC2s, LCso, and 95 percent confidence intervals of the reference toxicant test conducted are
listed in the tables below.

Table 4
Chronic Reference Toxicant Tests (gIL)

Species (test) IC25 Control Chart
Ceriodaphnia dubia (survival) 1.58 0.58 to 2.40

Ceriodaphnia dubia (reproduction) 0.47 0.12to 1.03
Pimephales promelas (survival) 3.1 1.5 to 5.1
Pimephales promelas (growth) 3.0 1.2 to 4.0

Table 5
Acute Reference Toxicant Test (gIL)

Species LC so Control Chart
Pimephales promelas (FHM 1084) 7.5 6.7 to 8.2

6

SCOEPA00027182



APPENDIX A
RAW DATA SHEETS

SCOEPA00027183



CKMHILL TOXICITY TEST ORGANISM AND WATER QUALITY DATA

Client Time

Contact

Test SpecieslID

Technician

I FHM tct6<1
I Cd f ,-"""'Z.,)

Sample Information Test Species IB# ID# ID# ID#

Total Residual Anunonia Hardness Alkalinity Information FHMlD<M Cd ((5f:,7-

Sample ID Field Collected Chlorine (mg/l) NH3-N mg/l as mg/l as
Age or Size

< 24 hours < 24 hours within
As As mg/l CaC03 CaC03Number ID Date Time Received / Dechlor. - an 8 hour span

&\00'0 -01 O~-~S ,(-L\-o~ ol<{(:) 0.0,-1 --' &)·,71 /5W 3'1 Test Container Size <tOO ml 30 m1

-02 03- ~'" a-b'''') 07'1 '" 0,00 I - O.c~"l 3'?'')- 3~ Test Volume ~"~ 15 ml

~03 ())-~to ~ -~-c» o 7J.Jr> ODI I - 6/1/1 /~"-/ 3t./ Feeding: Type 0,15 mlAnemia 0.1 ml Algae &

I Amount 2 x daily YCT daily

I Aeration: Began NOl\L. Nol'\'L

I Amount - -
I Dilution Water ID# 2~"'I+2.~~ 2,]S'~ <\-'2..30~

I Acclimation Period < 24 hours < 24 hours

/ Test Location #'-( #)

I Condition of Survivors

I Size (mm) - -
/ Loading Rate - -
I Comments i~LV. I~i,," "",'''' 4.r.:7.."t'o(.\ (~:... I~~ K.I- ') ··.. r ~ 3'-i ,~('-

Hardness Alkalinity _.. '2.. : JI ,.., u:
Dilution Water Source ID# mg/l as mg/l as ~ ..> ~'~ ~JL-

CaC03 CaC03

Recon MH (FHM) 21J9 ~L (g7-

'V 2.:?:£56 90 "'~
Water Quality Meters UseeVID#

Dissolved Oxygen 'L- pH~ Temperature

Conductivity 2- Refractometer Other---
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FATHEADMINNOW7-DAY GROWTH DATA

Client Wacker Species ID# FHM 1084
--------

Lab ID: B 1080 Start Date 08/05/2003

Sample Description:

Technician:
Date·

kj
08111/2003

tf
08113/2003

Concentration Tare Total No. of

or Percent Replicate Weight (mg) Weight (mg) Fish

A 1147.02 1154.57 10

Control B 1162.35 1171.76 10

C 1136.72 1145.76 10

D 1137.76 1146.27 10

A 1140.16 1148.69 10
1.9% B 1137.92 1146.45 10

C 1134.25 1143.20 10
D 1156.77 1164.47 10

A 1155.75 1164.70 10
3.75% B 1141.53 1152.02 10

C 1133.91 1142.95 9

D 1143.77 1151.43 10

A 1149.05 1157.72 10
7.50% B 1131.31 1140.89 10

C 1156.77 1164.73 10
D 1144.85 1153.57 10

A 1139.17 1148.53 10
15.0% B 1151.50 1160.73 10

C 1142.49 1151.71 10
D 1156.31 1165.35 9

A 1160.74 1169.67 10
30.0% B 1123.60 1133.70 10

C 1150.24 1158.22 10
D 1151.77 1161.16 10

A

B
C

D
weigh to 0.01 mg
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ClfMHILl FATHEAD MINNOW 7-DAY SURVIVAL AND WATER QUALITY DATA

Client

Sample Description

Technician:

Time'

Wacker Siltronics Date Initiated ~ -)-0) Time~
ee> () Ib2(O Date Terminated 3 /( 2.~o'5 Time I b50

Day 0 (¥J. Day 17 Day 2~ Day 3~Day 4 C~Day 5 C'f./tt- Day 6 G\'\ Day 7~
Day 0 .I!::illi. Day 1 (.)()<> Day 2 I~ Day 31~Jo Day 4 \~SS Day 5 N\J Day 6 \l~ Day 7 /GJO

Concentrati on Number of Live Dissolved O2 Specific
or Day Organisms (mg/l) pH Temperature Conductivity

Percent A B C D _ Post Pre Post eC) (JLrnhos/em)
0 10 10 10 10 ~.> t.1 '1 S.Y ) 'iI\
1 l.:> /0 (0 /v f..q ~,\ 7fo -z~ Z"1·S
2 o LO Ie) In TO ~ C> ::t.o ':l.'X 1'- .?-- ;)..>tS

CONTROL 3 D Q \0 \0 "1."1 . I~ •.J "'1') 2- I

4 \b to ltD lC '1~ i /\ 4.<; .~ l. ,y 15tY
5 ,0 o In \0 IQ.D <Co 1,1.- '1 .i 7...;), .0
6 '0 0 J) \cO

~
2'1 .0

7 ,0 10 11"') fO 7. 7.) D·c."
0 10 10 10 10 .~ . 1. <,vi 1 Lto
1 Iv 1\7 I~ {O (P. 'fJ 2U f., to 7. ., 2'1· S
2 fb 10 to lC') "1-./ ~\\ -=t.'S '1-:=1 .2.tt ?- ~<t3

1.90 % 3 i() 0 ~O \0 .., .() --t.9 - ..., 1.«:.) Z:11J
4 10 0 ,0 (0 1.3 -c.s .... ? -1.l )..,.).~ 'l;Cp
5 () 0 a 10 ( o \ ~. \ -,,~ '1.~.'i
6 o fl:) \0 lCl

~
2-cl.\

7 ,0 10 fa '0 (p. 7-..)' 2"'1.Z
0 10 10 10 10 r· .0 ·'-~.2 :S\L
1 '0 (0

oJ 10 G.B 3,0 '7.fo 7/1 l"U"
2 10 0 c:::: 10 -=II <:11 '1-5 "":11- ~'1. J.- :3.1..3

3.75 % 3 \0 0 c \0 -t.. (g .- ,1 '1.~ l '11 '7
4 tv cJ Q \0 --1.S' (,(,1 - c ."1 ~ I'" , 2~1
5 0 0 c \0 10.4 ~l -;\

.,..

t''' '2'S':6
6 10 to c 10

~
H\.o

7 iu /.-0 '1' tv &" 7'1 2"1.1
0 10 10 10 10 'r, 'c,e . LS.L .sO~
1 /0 II> II:> /0 G.'6 s., -ZG:> 7.q 2l..f·>
2 10 10 1o 10 -:: $i '2- ~.C) 1.-'" ,.2't. ;L 3.J (p

7.50 % 3 o 0 \0 \V ",..r.n -.l.l ''11 .,- r.
7 \l "/

4 to to e 10 - ,q .~ -t.> - 1.:3,C ~\q
5 o Itl \0 II) LPS <tl .~

...,
11 2..", "'t.

6 0 l<..l 0
IO~

l.~p

7 Ii) to (0 «» v."} 7;1 23.~

0 10 10 10 q Y";r- .'\ ., , ZS.D ?2r::t
1 (0 j 0 10 q G.q 8.1 "'7" 7-8- 2'-(, ~

2 '0 \0 (0 q ~.I g.J- '1-.4 4,'1- ;).\.(, r 38'l'
15.0 % 3 10 \0 0 .g '1.r

"'~
.- in r: lYe cJ.

4 it) o to ~ ~" ~j
."...-; \ ...,,~ -2.5, <...\ "1Coo

5 \0 0 (;; y ['J ~.~l !--: oJ -u 25·.Q
6 \.0 \0 ~O (,.)

~
1.1.\,,0

7 ,0 /0 /D q f.,' 7c.{ 2). a.
0 10 10 10 10 . . ,]'c"'"1, 2)/0 ~(gO

1 (;) 1':::> Ie> t'::> G.,q &.0 "7.!: 7~ 2<.1.('
2 \D to \0 10 ~I ~.)..- --','4 -;:(..'- <-.2 '-t, 0 ~O~

30.0% 3 10 Ii) \.0 In '1.0 49 - " -i..1 'Z. VI,/1
~

4 \P (} 0 In l,S' 7]. ~ '.C; ...

" :J ~."l 4.1'1
5 lU .0 lO to htl ,:1 11 <" .l 'LV
6 \0 10 If'! \0 t.s . ) "1 -3

~
'C:;,l.-'

7 f() j0 ,0 10 &~( 7.> Z3.k

SCOEPA00027186



Larval Fish Growth and Survival Test-48 Hr Survival
Start Date:
End Date:
Sample Date:
Comments:

08/05/2003 14:10
08/12/2003 16:30
08/04/200307:40

Test ID: 108001 ppc Sample ID: WACKER-SILTRONICS
Lab ID: ORCHM-Corvallis Lab Sample Type: EFF2-lndustrial
Protocol: EPAF 94-EPA Freshwater Test Species: PP

Conc-%
LAB-Control

1.9
3.75

7.5
15
30

1 2 3 4
1.0000 1.0000 1.0000 1.0000
1.0000 1.0000 1.0000 1.0000
1.0000 1.0000 0.9000 1.0000
1.0000 1.0000 1.0000 1.0000
1.0000 1.0000 1.0000 1.0000
1.0000 1.0000 1.0000 1.0000

Ttansferrn: Arcsin Square Root Rank l-Tailed Isotonic
Conc-% Mean N-Mean Mean Min Max CV% N Sum Critical Mean N-Mean

LAB-Control 1.0000 1,0000 1.4120 1.4120 1.4120 0.000 4 1.0000 1.0000
1.9 1.0000 1.0000 1.4120 1.4120 1.4120 0.000 4 18.00 10.00 1.0000 1.0000

3.75 0.9750 0.9750 1.3713 1.2490 1.4120 5.942 4 16.00 10.00 0.9938 0.9938
7.5 1.0000 1.0000 1.4120 1.4120 1.4120 0.000 4 18.00 10.00 0.9938 0.9938
15 1.0000 1.0000 1.4098 1.4033 1.4120 0.307 4 16.00 10.00 0.9938 0.9938
30 1.0000 1.0000 1.4120 1.4120 1.4120 0.000 4 18.00 10.00 0.9938 0.9938

Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates non-normal distribution (p <= 0.01) 0.4951
Equality of variance cannot be confirmed

0.884 -3,0083 13.8912

Hypothesis Test (Hail, 0.05) NOEC LOEC ChV TU
Steel's Many-One Rank Test 30 >30 3.33333

Point
IC05
IClO
IC15
IC20
IC25
IC40
IC50

% SO
>30
>30
>30
>30
>30
>30
>30

Linear Interpolation (80 Resamples)
95% CL(Exp) Skew

1.0..,...------------,

0.9

0.8

0.7

403020

Oose%

10

...

g: 0.6
s::
8. 0.5
11'1£ 0.4

0.3

0.2

0.1

0.0 .......,....,...,.............,.~I""""I"'.,..., ...T""T__,__,~
o

Page 1 ToxCalc v5.0 Reviewed by:""tJt-J
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Start Date:
End Date:
Sample Date:
Comments:

08/05/2003 14: 10
08/12/200316:30
08/04/200307:40

Larval Fish Growth and Survival Test-? Day Survival
Test ID: 108001ppc Sample ID: WACKER-SILTRONICS
Lab 10: ORCHM-Corvallis Lab Sample Type: EFF2~lndustrial

Protocol: EPAF 94-EPA Freshwater Test Species: PP

Conc-%
LAB-Control

1.9
3.75

7.5
15
30

1 2 3 4
1.0000 1.0000 1.0000 1.0000
1.0000 1.0000 1.0000 1.0000
1.0000 1.0000 0.9000 1.0000
1.0000 1.0000 1.0000 1.0000
1.0000 1.0000 1.0000 1.0000
1.0000 1.0000 1.0000 1.0000

Transform: Arcsin Square Root Rank 1-Tailed
Conc-% Mean N-Mean Mean Min Max CV% N Sum Critical

LAB-Control 1.0000 1:0000 1.4120 1.4120 1.4120 0.000 4
1.9 1.0000 1.0000 1.4120 1.4120 1.4120 0.000 4 18.00 10.00

3.75 0.9750 0.9750 1.3713 1.2490 1.4120 5.942 4 16.00 10.00
7.5 1.0000 1.0000 1.4120 1.4120 1.4120 0.000 4 18.00 10.00
15 1.0000 1.0000 1.4098 1.4033 1.4120 0.307 4 16.00 10.00

30 1.0000 1.0000 1.4120 1.4120 1.4120 0.000 4 18.00 10.00

Auxiliary Tests Statistic
Shapiro-Wilk's Test indicates non-normal distribution (p <= 0.01) 0.4951
Equality of variance cannot be confirmed
Hypothesis Test (Hail, 0.05) NOEC LOEC ChV TU
Steel's Many-One Rank Test 30 >30 3.33333

Critical
0.884

Skew Kurt
-3.0083 13.8912

Page 1 ToxCalc v5.0 Reviewed by: bw
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Larval Fish Growth and Survival Test-7 Day Biomass
Start Date: 08/05/200314:10
End Date: 08/12/2003 16:30
Sample Date: 08/04/200307:40
Comments:

Test ID: 108001ppc Sample ID: WACKER-SILTRONICS
Lab ID: ORCHM-Corvallis Lab Sample Type: EFF2-lndustrial
Protocol: EPAF 94-EPA Freshwater Test Species: PP

Conc-% 1 2 3 4
LAB-Control

1.9
3.75

7.5
15
30

0.7550
0.8530
0.8950
0.8670
0.9360
0.8930

0.9410
0.8530
1.0490
0.9580
0.9230
1.0100

0.9040
0.8950
0.9040
0.7960
0.9220
0.7980

0.8510
0.7700
0.7660
0.8720
1.0044
0.9390

Transform: Untransformed 1-Tailed Isotonic
Conc-% Mean N-Mean Mean Min Max CV% N t-Stat Critical MSD Mean N-Mean

LAB-Control 0.8628 1.0000 0.8628 0.7550 0.9410 9.362 4 0.8898 1.0000
1.9 0.8428 0.9768 0.8428 0.7700 0.8950 6.216 4 0.363 2.410 0.1329 0.8898 1.0000

3.75 0.9035 1.0472 0.9035 0.7660 1.0490 12.804 4 -0.739 2.410 0.1329 0.8898 1.0000
7.5 0.8733 1.0122 0.8733 0.7960 0.9580 7.593 4 -0.190 2.410 0.1329 0.8898 1.0000
15 0.9464 1.0969 0.9464 0.9220 1.0044 4.147 4 -1.516 2.410 0.1329 0.8898 1.0000
30 0.9100 1.0548 0.9100 0.7980 1.0100 9.762 4 -0.857 2.410 0.1329 0.8898 1.0000

Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01)
Bartlett's Test indicates equal variances (p = 0.60)

0.97311
3.64495

0.884
15.0863

"0.0771 -0.0091

Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV TU MSDu MSDp MSB MSE F-Prob df
Dunnett's Test 30 >30 3.33333 0.13288 0.15402 0.00561 0.00608 0.48881 5,18

4030

.. .. .. ..

20

Dose %

1,0...--------------,

0.9

0.8

0.7

0.6

5l 0.5
c
&. 0.4

:g 0.3
II:

0.2

0.1

0.0 M..'<+-+--.~----e
-0.1

-0.2 ~""T""_...............__._T"""T"""T""""1.....,_........""T""""1.....,_........-l

o 10

Linear Interpolation (80 Resamples)
95% CL(Exp) Skew

>30
>30
>30
>30
>30
>30
>30

% SDPoint
IC05
IC10
IC15
IC20
IC25
IC40
IC50

Page 1 ToxCalc v5.0 Reviewed by:~
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ClfMHIU

Ceriodaphnia dubia
Survival and Reproduction

Test Data Summary

Test Start DateWacker SiltronicsClient
-----~-----------

Sample Description Sample ID#

Ceriodaphnia Lot# Cd (5(,7.- Statistician

(perceRl'--:> Total
or Total Young Per Replicate # Alive Live

Concentration A B C D E F G H I J Adults Young

Control "3~ 33 {7 6~ o~ "SS + 27 0 2-<i 9 'L~

1.9 S \9 5 ~~ \~ 3~ 7 3~ S 3q- \0 11:/2-
3.75 1 5 ~ S ~S 3+ tt- + ~ 30 10 \~~

7.5 Lt- 3?J 2~ ~ 3?J 7 ~ ~ (p 7 9' t~~

15 2 ~ to S 3 3 to t7 ~ 20 ~ ~L

30 ~ ~ V0%) y~ ~ t/0 s y~ ~ \9 3 c:

Footnote: Ceriodaphnia dubia test should be terminated when 60% of the control organisms have produced their
third brood, or at the end of eight days, whichever occurs first.
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ClfMHIU
CERIODAPHNIA 7-DAY SURVIVAL AND REPRODUCTION DATA

Client Wacker Siltronics Test Beginning: Date 9·r· ...:s Time ({oO

Sample Description c;e--!z/{)~,:) _",I Test Ending: Date ~-\'2.-0'3 Time \L\-OQ

Ceriodaphnia Lot# Cd DilutioN. Water Recon:MH (FHM) "ID# 2.1.q~ i2:?:J:J?::,

Technician Day 1 '3vv Day 2 i!fJtL Day 3 r Day 4 btv Day 5 1r' Day 6~ Day 7~

Time Day 1 f")US Day 2 JD.t2.- Day 3 tZZi> Day 4 ilSD Day 5 ell;;:; Day 6 v13S' Day 7 \ '\CO

\. !Jpr,'pt;ll or Replicate No. Live Total

Concentration Day A B C D E F G H I J Adults Live Young

1 0 0 ° 0 0 0 0 0 () 0 /D 0

2 0 0 0 V 0 0 d 0- () ,\ 10 d
3 D 0 (LJ 0 O'lv o L( 0 (p 0 '1 Y4'" lin

Control 4 ~ & is 0 / 7 0 I o ;;- '1 '1V1
5 ;0 1""Z... 0 is I 12- 0 0 0 It ~ :;B
6 n Is" It., iVi \ i/o 0 (., 0 0 q <1'-/
7 0 0 \1 0 J 0 0 \~ 0 \~ 9 #
1 0 o 0 0 (;;J 0 0 0 0 0 [0 C>

2 Q 0 0 c> 0 o 0 0 CJ 0 1 (J G

3 S- O ~ 0 0 c) -, 0 S; 0 10 zz.
1.90 % 4 U S 0 ~ 1.-( <{ 0 --, 0 s: ID zg

5 U 4 0 t:> c» "7 0 I ( () {o {v $~0

6 0 ( () o 0 Ii o 0 c» 0 /0 2</
7 0 0 0 \, 0 \(0 0 \"1 0 \~ 10 Ceq
1 0 0 0 0 0 0 0 0 0 0 (o 0

2 0 0 d 0 0 o ,") 0 (\ 0 (0 0

3 7 S 5 s: 0 0 '-( '-I t.f i) /0 ?c.f
3.75 % 4 U U <.J 0 3 S- c» 0 0 (0 ,0 /4

5 0 Q 0 0 ,«-1 (2_ 0 o 0 1'1 iD ~O
6 o 0 0 c» 0 o 0 D 0 L/ iQ 0
7 0 .0 0 0 \~ \7 0 o 0 \D \0 i.\-5.
1 0 0 0 0 0 0 0 D 0 0 (0 0
2 0 D 0 0 o 0 0 0 0 0 (cJ 0
3 '-1 D 0 <0 D "7 4 '{ (p 0 fQ s(

7.50 % 4 0 (p 7 0 '-I o 0 0 D 7 ,0 z.-l.f
5 o U 10 0 /2- 0 0/# 0 0 0 jD 3..)
6 U 0 0 0 0 0 Or o o 0 ,0 D
7 0 llo II 0 \7 0 0h.~ 0 0 0 9 ~
1 0 0 0 0 c> 0 0 0 o 0 (0 0

2 0 0 0 0 0 0 0 o 0 0 10 6
3 ~ (j s: r: 0 3 " 0 (PJr~ 0 rj)ll', 31

15.0 % 4 .> 0 0 0 "3 0 0 ::; / ? L1 u
5 0 0 0 0 0 0 <> ,2 /0 9 tz,

6 0 ...- \. q

"0 .s. .) u c> c> 0 0

7 0 0 0 () (J 0 o 0 I \~ '"1 \~

1 0 0 0 0 0 0 0 0 0 0 ;0 , U

2 {} 0 0 6 (J 0 0 0 0 0 (0 6
3 s vMJ l.lAP Sk~ 0 0 .~ 0 '-(/I'> 0 c 2.)

30.0 % 4 0
( ( ( .1 '-! D sttO r Vi :{ ~\t;

5 0 I \ s: 0 () ( q 5 It{
6 vM' ) J 0'\1"> 0 \ 0 "3 0
7 ( ) i 2- '> (J ) (0 "3 ~

SCOEPA00027191



ClfMHIU CERIODAPHNIA WATER QUALITY DATA

Adults Isolated Date ~'- '1- " ",3, Time :Z( ~

Neo's Collected Date 'i3 0(:>- _<.>:> Time ..J~'1f

Cr-' Day 6 '00"-"- Day 7 'bhj
It ,)6 Day 6 1000 Day 7 \190

Initiated Date::>':>.-3 Time (, o-.J

Terminated Date ~-\;L=Q3 Time \ L.\OO
Day 2 'f}- Day 3 :$;M.I Day 4 f:r' Day 5

Day2 1r.:.'-1:r Day 3 ('-tV Day4 1>5.5 Day5

Wacker Siltronics

¢ /3/o~o

~ Day 1 2--
(((1£ Day 1 1»)0

Client
-------~,.----------

Sample Description

Technician Day 0

Time DayO

QerceIil')

or

Concentration

Dissolved Oxygen (mg/I)
Day

o 1 2 3 4 5 6 7

pH Temperature (C) I Conductivity (umhos/cm)

D~ D~

o 1 2 345 670 1 234 567

,",
f

T

I
,) .•...... ,..

/

: ,.;-/. ',' . ',""','

30

15

7.5

1.9

3.75

Control

SCOEPA00027192



Ceriodaphnia Survival and Reproduction Test-48 Hr Survival
Start Date: 08/05/2003 11 :00 Test ID: 10800cdpc Sample ID: WACKER-SILTRONICS
End Date: 08/12/2003 14:00 Lab ID: ORCHM-Corvallis Lab Sample Type: EFF2-lndustrial
Sample Date: 08/04/2003 07:40 Protocol: EPAF 94-EPA Freshwater Test Species: CD
Comments:

Conc-% 1 2 3 4 5 6 7 8 9 10
LAB-Control 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1,0000 1.0000 1.0000

1.9 1.0000 1.0000 1;0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
3.75 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000

7.5 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
15 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
30 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000

Not Fisher's 1-Tailed Isotonic
Conc-% Mean N-Mean Resp Resp Total N Exact P Critical Mean N-Mean

LAB-Control 1.0000 1.0000 0 10 10 10 1.0000 1.0000
1.9 1.0000 1.0000 0 10 10 10 1.0000 0.0500 1.0000 1.0000

3.75 1.0000 1.0000 0 10 10 10 1.0000 0.0500 1.0000 1.0000
7.5 1.0000 1.0000 0 10 10 10 1.0000 0.0500 1.0000 1.0000
15 1.0000 1.0000 0 10 10 10 1.0000 0.0500 1.0000 1.0000
30 1.0000 1.0000 0 10 10 10 1.0000 0.0500 1.0000 1;0000

Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV TU
Fisher's Exact Test 30 >30 3.33333

Point 0/0 SO
IC05 >30
IC10 >30
IC15 >30
IC20 >30
IC25 >30
IC40 >30
IC50 >30

Linear Interpolation (80 Resamples)
95%CL Skew

1.0.--------------,

0.9

0.8

0.7

403020

Oose%

10

ll: 06
t:

8. 0.5
III
~ 0.4

0.3

0.2

0.1

0.0 ..................,...........,......I"""T'""T'""'T.....T"""T"""T""'1,...,j

o

Page 1 ToxCalc v5.0 Reviewed by: h~..:J
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Ceriodaphnia Survival and Reproduction Test-7 Day survival
Start Date: 08/05/2003 11 :00 Test 10: 10800cdJ'lc Sample 10: WACKER-SILTRONICS
End Date: 08/12/2003 14:00 Lab 10: ORCHM-Corvallis Lab Sample Type: EFF2-lndustrial
Sample Date: 08/04/200307:40 Protocol: EPAF 94-EPA Freshwater Test Species: CD
Comments:

Conc-% 1 2 3 4 5 6 7 8 9 10
LAB-Control 1.0000 1.0000 1.0000 1.0000 0.0000 1.0000 1.0000 1.0000 1.0000 1.0000

1.9 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
3.75 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000

7.5 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 0.0000 1.0000 1.0000 1.0000
15 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 0.0000 1.0000
30 0.0000 0.0000 0.0000 0.0000 1.0000 0.0000 1.0000 0.0000 0.0000 1.0000

Not Fisher's 1-Tailed
Conc-% Mean N-Mean Resp Resp Total N Exact P Critical

LAB-Control 0.9000 1.0000 1 9 10 10
1.9 1.0000 1.1111 0 10 10 10 0.5000 0.0500

3.75 1.0000 1.1111 0 10 10 10 0.5000 0.0500
7.5 0.9000 1.0000 1 9 10 10 0.7632 0.0500
15 0.9000 1.0000 1 9 10 10 0.7632 0.0500

*30 0.3000 0.3333 7 3 10 10 0.0099 0.0500

Hypothesis Test (1-tail, 0.05)
Fisher's Exact Test

Page 1

NOEC LOEC ChV TU
15 30 21.2132 6.66667

ToxCalc v5.0 Reviewed bY:~
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Ceriodaphnia Survival and Reproduction Test-Reproduction
Start Date: 08/05/2003 11:00 Test ID: 108001cdc Sample ID: WACKER-SILTRONICS
End Date: 08/12/2003 14:00 Lab 10: ORCHM-Corvallis Lab Sample Type: EFF2-lndustrial
Sample Date: 08/04/200307:40 Protocol: EPAF 94-EPA Freshwater Test Species: CD
Comments:

Conc-% 1 2 3 4 5 6 7 8 9 10
LAB-Control 32.000 33.000 47,000 33.000 0,000 35.000 4.000 27.000 6.000 29.000

1.9 5.000 19.000 5.000 36.000 18.000 38.000 7.000 35.000 5.000 34.000
3.75 7.000 5.000 5.000 5.000 35.000 34.000 4.000 4.000 4.000 30.000

7.5 4.000 33.000 28.000 6.000 33.000 7.000 4.000 4.000 6.000 7.000
15 2.000 4.000 10.000 5.000 3.000 3.000 6.000 17.000 6.000 26.000
30 5.000 0.000 4.000 5.000 9,000 4.000 5.000 5.000 4.000 19.000

Transform: Untransformed Rank l-Tailed Isotonic
Conc-% Mean N-Mean Mean Min Max CV% N Sum Critical Mean N-Mean

LAB-Control 24.600 1.0000 24.6000 0.0000 47.0000 63.648 10 24.600 1.0000
1.9 20.200 0.8211 20.2000 5.0000 38.0000 70.969 10 104.50 76.00 20.200 0.8211

3.75 13.300 0.5407 13.3000 4.0000 35.0000 102.852 10 90.00 76.00 13.300 0.5407
7.5 13.200 0.5366 132000 4.0000 33.0000 95.747 10 88.50 76.00 13.200 0.5366
*15 8.200 0.3333 8.2000 2.0000 26.0000 93.372 10 75.50 76.00 8.200 0.3333
30 6.000 0.2439 6.0000 0.0000 19.0000 84.254 10 6.000 0.2439

Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates non-normal distribution (p <= 0.01)
Bartlett's Test indicates equal variances (p = 0.35)

0.92849
4.40529

0.93
13.2767.

028946 -0.9571

Hypothesis Test (Hail, 0.05) NOEC LOEC ChV TU
Steel's Many-One Rank Test 7.5 15 10.6066 13.3333

Point % SD 95%CL
Linear Interpolation (80 Resamples)

Skew

* indicates IC estimate less than the lowest concentration

403020

Dose %

10

0.8

0.7

1.0 -r-------------,

0.9

5l 0.6
c
8. 0.5
III

£ 0.4

0.3

0.2

0.1

0.0 ..........--.,....,.-.,......,.,....,....................--.,....,.-.,......,.,....,....T'"T""T'"""H

o

3.3849
3.0982
2.8721
2.9127
2.3150
1.6584

0.1890 5.1517
0.3780 7.8032
0.5670 8.4054
0.7559 9.0609
0.9449 10.2072
1.5119 18.0530

1.6051
1.9783
2.3531
2.6576
3.2192
4.8102

IC05* 0.5311
IC10* 1.0623
IC15* 1.5934
IC20 2.0394
IC25 2.3692
IC40 3.3586
IC50 8.8500

Page 1 ToxCalc v5.0 Reviewed by:~
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APPENDIXB
REFERENCE TOXICANT DATA SHEETS
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-, a-rMHlll) .

Ceriodaphnia dubia
Survival and Reproduction

Reference Toxicant Test Data Summary

Client

Sample Description

Ceriodaphnia Lot# is"G/

NaCI

Test Start Date

SampleID#

Statistician

Percent Total
or Total Young Per Replicate # Alive Live

Concentration A B C D E F G H I J Adults Young

Control ic » 2~ ~5' 3« ;,J. 30 31 Cfo Yo rD sYl

0.25 gIL $& 35 32 2.7 3> I> Y{ )5 ;,( 28 )0 SoL(

0.5 gIL J.-(' 5"2- es: It( z'{ Jfo :27 ~S 2q :(1 ID 1yr

1.0 gIL 20 "2> /7 rl1 1'1 (7 2.0 101 J. ~I )0 0:2

0 II Ie \
(

Y '1 ~ '2 S; 4 Lffo1.5 gIL @

c) 0 u 0 0 0 c> 0 c> D 0 02.0 gIL

4.0 gIL 0 0 c> 0 0 0 0 0 D 0 C> 0

Footnote: Ceriodaphnia dubia test .should be terminated when 60% of the control organisms have produced their
third brood, or at the end of eight days, whichever occurs first.

Endpoint IC25 Cusum Chart Limits Task Manager

Survival I.S'6
'LJ\O

Project ManagerO.~~ tO~bloJ

~
Reproduction 0.47 fJ"'--~ to I.()~ QA Officer

0.\'2-

SCOEPA00027197



~MHIU

ClERIODAPHNIA 7-DAY SURVIVAL AND REPRODUCTION DATA

Client QA/QC - AIA.~\).$.\- Test Beginning: Date l-Zq-O~ Time \ 030
Sample Description NaCI C. \~()r~-ci?;) 5()~l- 'SmC't<. Test Ending: Date g - '-(- d.s Time (300

Ceriodaphnia Lot# cd. \Sb \ Dilution Water ~c;LC1\ l'\\\CFtli\) ID# -1..')90 t
Technician Day I t>~ Day 2~ Day 3~ Day 4 !l2!1:Day 5 f!!!!- Day 6 ;;r.- Day 7 __

Time Day I~Day 2 ffi15 Day 3 e'5ZJ Day 4 16fl) Day 5 tl-tt[ Day 6 /3:>6 Day 7 __

Percent or Replicate No. Live Total
Concentration Day A B C D E F G H I J Adults Live Young

1 0 0 0 0 0 0 0 0 0 0 10 0
2 0 0 0 0 0 (J 0 0 0 () \0 ()

3 <0 (, to 5' &" <A -: It> ., t- ,0 &'"
Control 4 9 10 a> Ii) t \D t 1r J'Z: 1o to 99

5 o o to .o 13 6 o 0 Q ~ t(7 l)
6 ~I 10, 0 A.O f6 ttl, 7u (7 J-.I ({ to j(l

7

1 0 0 0 0 0 0 0 o 0 o 10 0
2 () n 0 n 0 () 0 0 0 0 In n
3 7 to (., (.0 ~ Vl 7 I r 7 tD ~3

0.25 gIL 4 11 II Iv '7 If) 9 to te> tV ~ (10 9(,
5 0 6 0 0 -() -0 C> 0 0 G ;0 0
6 jg do fro 1<1 1C} :L /7 r& 1'1 f""!> fn 14'>- 7

1 <0 o 0 0 0 0 0 o o 0 \0 b
2 0 (J n (J n (J n (J fJ ~ 10 n
3 C{ L{ > {p :t r b s ~ t.( (0 '17

0.5 gIL 4 II) t ~ 6 ~ "7 7 it: 7 7 it> ,fJ
5 0 0 C> C) 0 ~ o 0 Q 0 Ie> a
6 l:{. II l.:l ~ tr.f ("{ ttj f~ if." (iJ (L:> l<-Y
7

1 to 0 0 0 o 0 0 0 o 0 10 CJ
2 n Q 0 o n () 11 o 0 () 10 0
3 .~ u ~ "5 3 .2 ~ ~ 2- :s fO <I

1.0 gIL 4 7 t "- 'fi' i 8 -; t1 0 It) to 'Ir.Ji::e:"I"Zt
5 b ~ 0 c..> i) o 0 (:/ 0 CJ (0 (}

6 I I 0 or is o ( 23 it.? o b 10 c (
7

1 0 0 0 0 n 17 o f) 0 n 10 n
2 0 D n () Ii (J () n () 0 10 0
3 0 :5 ~ I I 0 I ::> ~ 3 Ie) I~

1.5 gIL 4 0 '2... (,1 (J () 4 .3 'vI D l.- (0 19
5 0 ~'SlD 0 0 0 0 0 d 0 D 10 0

6 0 & to -.> vAt> D 0 U 0 () fN¢4 Ie.
7 1-
1 o f) o o (J D 0 o o 0 (0 V
2 0 0 0 0 0 0 °IAb 0 0 0 9 0
3 0 0 o u 0 0 () o Ai:> 0 <5 0

2.0 gIL 4 t;((VJ o!,f/J cJIM o/4(; ()NJ ItJMJ £PM I uj/() 0 0
5 I ( (
6 \ \
7 I I V ) I
1 °/A.t:l a/AD ~/1\h °1A.l':> tVIlh °filt-.. o 11\.I'\ olllD 0/At::> 04::> 0' 0

4.0 gIL 2 I j / f / ( ( ( ( { (
3 / I I I ( II \. \ \ \.-, \ ')

'-
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ClfMHILl CERIODAPHNIA WATER QUALITY DATA

Client QA / QC - 6l/1~uS~ Initiated Date 7-'l.5-e3 Time \03(J
Sample Description ....;;...Na;.;.;;C;,.;;;.l..;;,;R;.;,.;;ea=J;e=n;.;..;;tL;;;.;;o....g.;;..#--:-;\~=O=\;",.'Q....--=oB'-=-~~~50....:"""ii""") Terminated Date ~-~C3 Time \~%5
Technician Day 0 1:'>1~ Day 1 D~ Day 2 :I)1t0 Day 3 T Day 4~Day 5

Time Day 0 lOX)· Day 1 o~4-5 Day 2 05 \S Day 3 IIDO Day 4~Day 5

I" It>

Percent
or

Control

0.25 gIL

0.50 gIL

1.0 gIL

1.5 gIL

2.0 gIL

4.0 gIL

COMMENTS:

Adults Isolated Date -'-1.~-03 Time~

Nee's CollectedDate J-ZE-03 Time 14t:C
MIJ= Day 6 .~ Day 7 _

I(4Z-b' Day 6 (ssS' Day 7 ----

SCOEPA00027199



Ceriodaphnia Survival and Reproduction Test-6 Day Survival
Start Date: 07/29/200310:30 Test 10: rcdc1561 Sample 10: REFTOX-Reference Toxicant test
End Date: 08/04/2003 13:50 Lab 10: ORCHM-Corvallis Lab Sample Type:
Sample Date: Protocol: EPAF 94-EPA Freshwater Test Species: CD
Comments:

Conc-gm/L 1 2 3 4 5 6 7 8 9 10
LAB-Control 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000

0.25 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
0.5 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000

1 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
1.5 1.0000 1.0000 1.0000 1.0000 0.0000 1.0000 1.0000 1.0000 1.0000 1.0000

2 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
4 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Transform: Arcsin Square Root
Conc-gm/L Mean N-Mean Mean Min Max CV% N
LAB-Control 1.0000 1.0000 1.0472 1.0472 1.0472 0.000 10

0.25 1.0000 1.0000 1.0472 1.0472 1.0472 0.000 10
0.5 1.0000 1.0000 1.0472 1.0472 1.0472 0.000 10

1 1.0000 1.0000 1.0472 1.0472 1.0472 0.000 10
1.5 0.9000 0.9000 0.9948 0.5236 1.0472 16.644 10

2 0.0000 0.0000 0.5236 0.52'36 0.5236 0.000 10
4 0.0000 0.0000 0.5236 0.5236 0.5236 0.000 10

Isotonic
Mean N-Mean
1.0000 1.0000
1.0000 1.0000
1.0000 1.0000
1.0000 1.0000
0.9000 0.9000
0.0000 0.0000
0.0000 0.0000

Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates non-normal distribution (p <= 0.01)
Equality of variance cannot be confirmed

0.30293 0.93 -6.148941.7311

Linear Interpolation (80 Resamples)
SkewPoint

IC05
IC10
IC15

.IC20
IC25
IC40
IC50

gm/L
1.2500
1.5000
1.5278
1.5556
1.5833
1.6667
1.7222

SD
0.1560
0.1356
0.1018
0.0745
0.0630
0.0452
0.0377

95%CL
1.0833 1.5250
1.1667 1.5500
1.2500 1.5750
1.3333 1.6000
1.4167 1.6250
1.5714 1.7000
1.6429 1.7500

0.5928
-1.0582
-1.3745
-2.4096
-2.4582
-2.7185
-2.7185

1.0,------.-----.----,

0.9

0.8

0.7

542 3

Dose gm/L

.J

5: 0.6
l:

8. 0.5
til

~ 0.4

0.3

0.2

0.1

0.0 ........."T'4T-rT'T'..,......T'T'T'T'T'T'T'T'..,......T'T'-r-I

o

Page 1 ToxCalc v5.0 Reviewed by: "!r'"
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Ceriodaphnia Survival and Reproduction Test-Reproduction
Start Date: 07/29/2003 10:30 Test 10: rcdc1561 Sample 10: REFTOX-Reference Toxicant test
End Date: 08/04/2003 13:50 Lab 10: OROHM-Oorvallis Lab Sample Type:
Sample Date: Protocol: EPAF 94-EPA Freshwater Test Species: CD
Oomments:

Conc-gm/L 1 2 3 4 5 6 7 8 9 10
LAB-Oontrol 36.000 35.000 24.000 35.000 34.000 32.000 36.000 31.000 40.000 36.000

0.25 36.000 33.000 32.000 27.000 35.000 15.000 34.000 33.000 31.000 28.000
0.5 26.000 32.000 25.000 14.000 24.000 26.000 27.000 23.000 29.000 21.000

1 20.000 23.000 17.000 19.000 14.000 17.000 20.000 19.000 2.000 21.000
1.5 0.000 11.000 12.000 1.000 1.000 4.000 4.000 6.000 2.000 5.000

2 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
4 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Transform: Untransformed
Conc-gm/L Mean N-Mean Mean Min Max CV% N
LAB-Control 33.900 1.0000 33.900 24.000 40.000 12.550 10

0.25 30.400 0.8968 30.400 15.000 36.000 20.111 10
0.5 24.700 0.7286 24.700 14.000 32.000 19.654 10

1 17.200 0.5074 17.200 2.000 23.000 34.210 10
1.5 4.600 0.1357 4.600 0.000 12.000 89.457 10

2 0.000 0.0000 0.000 0.000 0.000 0.000 10
4 0.000 0.0000 0.000 0.000 0.000 0.000 10

Isotonic
Mean N-Mean
33.900 1.0000
30.400 0.8968
24.700 0.7286
17.200 0.5074
4.600 0.1357
0.000 0.0000
0.000 0.0000

Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates non-normal distribution (p <= 0.01) 0.8839
Bartlett's Test indicates equal variances (p = 0.69) 2.26546

0.93
13.2767

-1.3867 2.66989

Linear Interpolation (80 Resamples)
Point grnlL SD 95% CL Skew

542 3

Dose gm/L

0.7

1.0 ....-----+--~--.......---,
0.9

0.8

:J: 0.6
c
&. 0.5
III
£ 0.4

0.3

0.2

0.1

0.0 0"T-rT""TO-rT-rT"T""~---r-,~~,...,,~,.,...f

o

1005* 0.1211 0.0811 0.0508 0.3048 0.6815
1010* 0.2421 0.0749 0.1017 0.3676 -0.0913
1015 0.3195 0.0720 0.1525 0.4430 -0.3987
1020 0.3939 0.0745 0.2033 0.5241 "0.4079
1025 0.4682 0.0781 0.2607 0.6070 -0.1643
1040 0.7907 0.0934 0.6128 0.9577 0.0955
1050 1.0099 0.0801 0.8184 1.0995 -0.4828
* indicates 10 estimate less than the lowest concentration

Page 1 ToxOalc v5.0 Reviewed by: J>.--
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CIfMHIll- FATHEAD MINNOW 7-DAY SURVIVAL AND WATER QUAUTY DATA flIt" IO~6
Client RefTox - tLl.EvSt Date Initiated 7-2.9,-0'3> Time \3\5
Sample Description NaCi ,;O\=® 505lL §It.lCK Date Terminated q ...S.-.o~ Time \5)0

Technician: Day 0 W- Day I~ Day 2~ Day 3 ttl!' Day 4~ Day 51dl. Day 6 ~ Day 7 ettA
Time Day 0 13\5 Day] D3,&SDay 2~ Day 3 11'15 Day 4 J:z:?QDay 5~ Day 6~ Day 7 lS50
~n I'pn tratlOi't)

or ':\1.
Percent7L-

Day

o
1

Specific
Conductivity
(umhos/cm)

2'?:,7
~c>1k

\ \ l uD
\~ct4

tLZID

0Lo\S
2~.O
25.~

2'-\.\

2'-1.\

tA. ':\
;2.'\-.5

'1~.\(

·25".~

2.~. \

1.'-1.1

L"l.
2-5. t
1.5·0

Project Manager
...::-........t::..,/--;I--,L-r-Hll...f-A,.------

QA Officer

Task Manager

LO 0 0 i:4 .DT'8 If?

f 0 to D ..., ~ ~ .» -,.'I "1.(

o 0 In "T9 s .0 7."'?"l'.9

~ v '1 7, 7 t 7. 'I J

I.Z to t-f.v

IV ( U ( c/ 7.7 .0 7,) rz h

\0 0 D.C :S.D?? 7.°

Cusum Chart Limits

7 c; g 7. "I?O 1.( 7.R

10 0 ro 1.'1 .. ~ t. "4 R

1·5 to 6. (

I (/ ( OJ I c.J 7·j e ro ,g 1/1

v

.\U
IU

10

10

I()
J
o

10

1<D

7

\0

9-

10

fU

D

(V

lU

10 If) In I() T'-" .0 I.'? R.O

o ID 0 'n -'51 .0 7.~ '8.b
o

( f) 0 ( 0 '7.7 '0'( "? ~ R ,0

V.
In
10

10

\0
q
]0

10

10 (6 16 (0 J, ~ ~e6 7,") '6.0

'L
'J

3

6
7
o
1

5
4

5

3

4

2
3

3

2

6
7
o
1

4
5

2

5

6
7

4

6
7
o
1

5
4

6
7
o
1

2

3
2

3

4

2

5
6
7
o
1

IC25

3d

S.D

1.U

2.U

4.U

8.U

U.3

Growth

Endpoint

Survival

Control

scoEPA00027202



Client

Lab ill:

Sample Description:

FATHEAD MINNOW 7-DAY GROWTH DATA

QAlQC

na

NaCI

Technician:
Date'

dw
07/30/2003

kj
08/0712003

Concentration Tare Total No. of
or Percent Replicate Weight (mg) Weight (mg) Fish

A 1131.58 1136.60 10
Control B 1138.60 1143.18 10

C 1154.98 1160.05 10
D 1124.08 1127.98 9

A 1121.01 1126.01 10
0.3 gIL B 1152.54 1157.47 10

C 1125.60 1130.92 10
D 1143.45 1147.83 10

A 1151.39 1158.57 10
1.0 gIL B 1137.76 1143.24 10

C 1149.21 1154.58 10
D 1157.56 1163.35 10

A 1139.78 1145.35 9
2.0 gIL B 1146.81 1153.52 10

C 1156.07 1162.21 9
D 1149.03 1154.47 10

A 1152.57 1155.13 6
4.0 gIL B 1134.88 1137.97 7

C 1112.51 1115.02 7
D 1155.83 1157.97 3

A 1138.73 1139.89 2
8.0 gIL B 1141.81 1142.59 2

C 1140.23 0
D 1131.28 1131.76 1.

weigh to 0,01 mg

scoEPA00027203



Start Date:
End Date:
Sample Date:
Comments:

07/29/200313:15
08/05/2003 15:50

Larval Fish Growth-and Survival Test-7 Day Survival
Test ID: rppcl083 Sample ID: REFTOX-Referemce Toxicant test
Lab ID: ORCHM-Corvallis Lab Sample Type:
Protocol: EPAF 94-EPAFreshwater Test Species: PP

Conc-gm/L
LAB-Control

0.3
1
2
4
8

1 2 3 4
1.0000 1.0000 1.0000 0.9000
1.0000 1.0000 1.0000 1.0000
1.0000 1.0000 1.0000 1.0000
0.9000 1.0000 0.9000 1.0000
0.6000 0.7000 0.7000 0.3000
0.2000 0.2000 0.0000 0.1000

Conc-gm/L
LAB"Control

0.3
1
2
4
8

Mean
0.9750
1.0000
1.0000
0.9500
0.5750
0.1250

N-Mean
1.0000
1.0256
1.0256
0.9744
0.5897
0.1282

Transform: Arcsin Square Root
Mean Min Max CV%
1.3713 1.2490 1.4120 5.942
1.4120 1.4120 1.4120 0.000
1.4120 1.4120 1.4120 0.000
1.3305 1.2490 1.4120 7.072
0.8620 0.5796 0.9912 22.581
0.3520 0.1588 0.4636 41.232

N
4
4
4
4

4
4

Isotonic
Mean N-Mean
0.9917 1.0000
0.9917 1.0000
0.9917 1.0000
0.9500 0.9580
0.5750 0.5798
0.1250 0.1261

Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01)
Equality of variance cannot be confirmed

0.88994 0.884 -1.2028 1.97075

1084 6

Dose gm/L

2

0.9

1.0 .------~-------,

0.7

0.8

Q) 0.6

~ 0.5
o
g- 0.4
Q)

a: 0.3

0.2

0.1

0.0

-0.1 +-r.........,...,.....-r-r-r-r-r-r-r-.,...,,...,....,.......,,........,,........,~
o

Linear Interpolation (80 Resamples)
95% CL(Exp) Skew
1.2385 2.4806 -0.7828
1.9200 2.8279 -0.0348
2.1888 3.2095 0.3766
2.4123 3.5787 0.4745
2.5833 3.9587 0.4608
3.1310 5.2098 0.3529
3.2784 5.8755 -0.2939

SD
0.2173
0.1455
0.1620
0.1979
0.2448
0.4106
0.5113

2.0422
2.3067
2.5711
2.8356
3.1000
3.8933
4.7037

gm/LPoint
IC05
IClO
IC15
IC20
IC25
IC40
IC50

Page 1 ToxCalc v5.0 Reviewed by: oJ).-
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Start Date:
End Date:
Sample Date:
Comments:

07/29/200313:15
08/05/2003 15:50

Larval Fish Growth and Survival Test-7 Day Biomass
Test ID: rppcl083 Sample ID: REFTOX-Reference Toxicant test
Lab ID: ORCHM-Corvallis Lab Sample Type:
Protocol: EPAF 94-EPA Freshwater Test Species: PP

Conc-gm/L
LAB-Control

0.3
1
2
4
8

1 2 3 4
0.5020 0.4'580 0.5070 0.3900
0.5000 0.4930 0.5320 0.4380
0.7180 0.5480 0.5370 0.5790
0.5570 0.6710 0.6140 0.5440
0.2560 0.3090 0.2510 0.2140
0.1160 0.0780 0.0000 0.0480

Transform: Untransformed Isotonic
Conc-gm/L Mean N-Mean Mean Min Max CV% N Mean N-Mean
LAB-Control 0.4643 1.0000 0.4643 0.3900 0.5070 11.669 4 0.5368 1.0000

0.3 0.4908 1.0571 0.4908 0.4380 0.5320 7.957 4 0.5368 1.0000
1 0.5955 1.2827 0.5955 0.5370 0.7180 14.035 4 0.5368 1.0000
2 0.5965 1.2849 0.5965 0.5440 0.6710 9.762 4 0.5368 1.0000
4 0.2575 0.5547 0.2575 0.2140 0.3090 15.189 4 0.2575 0.4797
8 0.0605 0.1303 0.0605 0.0000 0.1160 80.992 4 0.0605 0.1127

Auxiliary Tests Statistic
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.9579
Bartlett's Test indicates equal variances (p = 0.80) 2.33056

Critical
0.884

15.0863

Skew Kurt
0.54529 -0.0142

Point
IC05
IC10
IC15
IC20
IC25
IC40
IC50

gm/L
2.1922
2.3844
2.5766
2.7688
2.9611
3.5377
3.9221

SD
0.0129
0.0258
0.0387
0.0516
0.0645
0.1032
0.1960

Linear Interpolation (80 Resamples)
95% CL(Exp) Skew

2.1694 2.2396 1.2331
2.3387 2.4791 1.2331
2.5081 2.7187 1.2331
2.6774 2.9583 1.2331
2.8468 3.1978 1.2331
3.3549 3.9165 1.2331
3.6936 4.7632 1.9966

,
,
, ..

2 4 6

Dose gm/L

8 10

Page 1 ToxCalc v5.0 Reviewed by: b-
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REFERENCE TOXICANT DATA SHEET

1<-\ lODate ~-~-EYb Time

Date <i3 ' '7 ,oJ ~ Time
Test Begin:

Test End:

Total Alkalinity as CaC03

Temperature

Sodium chloride

Stock Solution 20 gIL

Reference Toxicant

Solvent distilled water

Reagent Log ill #

"Dilution Water :Rec.ov\.~" ( F't\ro ID#,r:"1 '1

Total Hardness as CaC03 13'2-
~c1ivity C,u:mhos!cillD Salinity (ppt) 2&-'\ 20 + 1 0 C

Technician 0 hr c.au.: 24 hr r 48 hr _.....::::: 72 hr 96 hr _

Time 0 hr~ If) 24 hr Iess: 48 hr 72 hr 96 hr

Client QA!QC

Test Organism Pimephales promelas

Source Aguatox Inc.

ID# FHM Iv~i

Age <2.1\ \\\'S.
Size na

Loading __-'n::.:a=-- _

Toxicant Test

Concen. Chamber Number Surviving Dissolved Oxygen (rng/l) pH Temperature DC Condo

egIL) Number 0 24 48 72 96 0 24 48 72 96 0 24 48 72 96 0 24 48 72 96 0

Control 10 to (0 '{,IL <!l. \ ~_Q 1,1 :.s.1 8.< l~.\.o ji1,1 ('19 2~'2

4 10 (0 10 g',2.. g,{ g,\ l.~ 7,7 7.S f~,l (4."" (1.~ $ljD

6 10 Ii;) (0 1'.) s.: ~.( 1,1 7.7 7.7 J9.~ ('1.1 ICJ,t. Qltx)

8 10 q , 0',) ~,~ i?,o ),1 7.~ 7.G:> lqi (0.,." 1<1,;:j l2k;OO

10 10 :;, 0 Y) ~} ~. ( rib 7.S -r.~ 19~ ("I.'" ,~,7 r111.0

12 10 0 ~.) ~-J - 'I~
7~ - iq~ I~,?

ItV"~::o-

Test Acceptability Limits: Survival in Controls: > or = 90% For RBT: >6.0 and <10.8 pH: > 6.0 and < 9.0 Temperature :!:. 1 DC
All Others (at 20D C): > 4.0 and < 9.1

*Dilution Water Code
Recon. - reconstituted water
VS - very soft
S -sort
MH - moderately hard
H -hard

VI:! - very hard

48 hr LC50

Cusum Chart Limits

Statistical Method

We verify this data is true and correct.

Task Manager

Project Manager

QA Officer -~~~-"4-¥--l.bL-I---i---

scoEPA00027206



Start Date:
Efld Date:
Sample Date:
Comments:
Conc-gm/L
LAB-Control

4
6
8

10
12

Acute Test-48 Hr Survival
08/05/200314:10 Test ID: rppa1084 Sample ID:
08/07/200316:30 Lab ID: ORCHM-Corvallis Lab Sample Type:

Protocol: EPAA 93 Test Species:

1
1.0000
1.0000
1.0000
0.3000
0.0000
0.0000

REFTOX-Reference Toxicant test
NACL-Sodium chioride
PP

Conc-gm/L
LAB-Control

4
6
8

10
12

Mean
1.0000
1.0000
1.0000
0.3000
0.0000
0.0000

N-Mean
1.0000
1.0000
1.0000
0.3000
0.0000
0.0000

Transform: Arcsin Square Root
Mean Min Max CV%
1.4120 1.4120 1.4120 0.000
1.4120 1.4120 1.4120 0.000
1.4120 1.4120 1.4120 0.000
0,5796 0.5796 0.5796 0.000
0.1588 0.1588 0.1588 0.000
0.1588 0.1588 0.1588 0.000

N
Number Total

Resp Number
o 10
o 10
o 10
7 10

10 10
10 10

Auxiliary Tests Statistic Critical Skew Kurt
Normality of fl:le data set cannot be confirmed
Equality of variance cannot be confirmed

Trimmed Spearman-Karber
Trim Level EC50 95%CL 'j' .

0.0% 7.4799 6.9462 8.0547
5.0% 7.4544 6.8710 8.0873

10.0% 7.4303 6.7969 8.1228 1.0
20.0% 7.3892 6.6521 8.2081 T

Auto-O.O% 7.4799 6.9462 8.0547
0.9

I0.8

0.7

~ 0.6
c::
&. 0.5
111
£ 0.4

0.3

0.2

0.1

0.0

1 10 100

Dose gm/L

Page 1 ToxCalc v5.0 Reviewed by: I~
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APPENDIX C
CHAIN OF CUSTODY
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CH2MHILL CHAIN OF CUSTODY RECORD FOR NPDES COMPLIANCE BIOMONITORING

NPDES# ~C I , 28/
Composite Sample Information _

Ship Samples to: CH2M HILL, Inc.
P 0 # . Attention: Aquatic Toxicology Laboratory
~ i::J1 2300 NW Walnut Blvd.

I 'ZS"t{!/:t Corvallis, Or! 97330
Samples/Hour , Volume/Sample 6 '- £IS-O0 "2. I Phone: (541) 752-4271 Ext.3160
Total Hours -z.. Y Total Volume /44 L Message: (541}75S-0235 Ext. 3160

Contact Person: ""for., '7<& $ v{y'(g( Initiated: Datek·3·0) Time O¥'Ou Check Chlorine (Y/N) _--,.;.......,.._

Phone: 5l? 3>' :'l, LCJ - "})..: '"1'u Ended: Date J:. 1./. 03 Time 0 7 Y0 Temp, Upon Arrival (0C) _'X.::L~:..:::D~__
r::r= (Jf' -+ Chilled During Collection Yes 0 No~ Check Ammonia (Y/N) Dechlorinate (YIN) _

CH2M HILL Project # -------------- Analysis RequiredlCommeRts

' .. i····:::: o
Sample /. ....... .s 'e o OJe :; o o

~
:> 'e 'cType >....... o ..c: s o

~
'c .~ OJ

Q) J. '.' < o :> e < .s 0 OJ c:: 'S e s
- c: ' ... ,.... '0 '0 o ..c: .21 .;e :> 1: :; e o s: en

Concentrationso 'ffi ,;...... -c o o
~ttl ttl c::: < o .;e s: -c o

#- "'i" :1'<'," OJ OJ 0 0 s: :; o en en OJ and/orc: :5
~

.~ .~ a. ~ ~ ttl N

Sample ID Date Time Camp, Grab
0 .·n ......

If ttl 0 ::I: ::I: co co >- >- OJ' ttl Comments0 .' o o 0 ~ en en ~ ~ ::iE ~ < ::I:

03 -X'~ 1~·Y·o< 0')ur, X ,!T.g,.: •••. X 'Ii ~ X lDilJr~ h cr i c··,···· ..~~D ,
".,':. '<'i ..

3I'lS'.,~ It,C:/'tl,.;,'
'" A?;!

r~ 5... 'I,~ 0 '0. ,.'."
!"" i';

..,' ..... .,./ :'i·
-r~J. 'iVY.'I';,.:' ...,.;.,. ..

';',: ..
.

Arn~~~ N/h-lXl1A.•··1' J •.

...... J '.' IA-'l b~ }I':vu~
<.J

';'.:.

.. 1)\.r.Jva~- 'r0I'd-Yo~e t---
i"

14-v.ol-ro~ ~D)(]/>k.•..••• • i

, ..:{; .: -.' ....... <:.J ,.,)

"-

p: .:;:.
;",.' ·i)··,':- '.".;

Relinquished By (Please sign and print name)

Relinquished By (Please sign and print name)

(Please sign and print name)

Daterrime

Date/Time

Shipping #

Date/Time

OtherHandFed-Ex
Shipped Via

UPS Bus

Relinquished By

Work Authorized By (Please sign and print name)

Rev. 10/97
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CH2MHILL CHAIN OF CUSTODY RECORD FOR NPDES COMPLIANCE BIOMONITORING

3
Contact Person: -n...!···W:O~LO---J-"'-I"I.4-"~_.Joo.u."""-l-

Phone: l5l>.3- ~ tA.--7.). }y

Client il.4ker- e5 ~)krrn-, 'c NPDES# tOll :l. 8' Ship Samples to: CH2M HILL, Inc.
c.~~ 1', VI Attention: AquaticToxicology Laboratory

A~~~ (U~t !=tile..- Composite Sample Information 4;"~~2-SL(31 ~~~~a~i~~~I~~~~~d.
~ Samples/Hour I Volume/Sample ~ L Phone: (541) 752-4271 Ext.3160

Total Hours ~Total Volume J I.{ L( L Message: (541) 758-0235 Ext.3160
Initiated: Date 3 Time 0 ~O 0 Check Chlorine (Y/N) _
Ended: Date Time c2 7 Lf 0 Temp. Upon Arrival (0C) _:::- _
Chilled During Collection Yes 0 N~ Check Ammonia (Y/N) Dechlorinate (YIN) _

CH2M HILL Project # -------------- Analysis Required/Comments
:".":":r:":' "':-:,::";'. u

Sample S
'c o Q)

< : e "5 o o
Type e r .r: o s: 2 'c o 2 'c .2 .2:] 'c

Q) .'. < 0 ::> e -c -$ e S c e *
_ c::

,"':: c '-'= «l
::> e ::>

Concentrations"0 "0 U U s: o s:
~;;:$ !, ':1 .1:>':. ,. «l «l .,; 0 'c -c .,; 0 o s: <I:: 0

Q) Q) 0 0 s: "5 .,; 0 (/J (/)
Q)

and/orc:: :5
~

.~ .~ 0. :E :E «l
~Sample ID Date Time Compo Grab

0

" W:·)"" ~
«l 0 J: J: lD co >- >- OJ

Commentso 0 0 c t= (/) (/) :E :E :::iE :E <: J:

c ~-~" IfJ/t,105 0140 ~ I
.:";,,,i,

~ X )< )< '""D1' It.J..-1.MS, !
F:·<,'·. ii"" ..... 11/1 % .:1 . '7(';- ,,,.,':,,::::,: ::.., ......1'. 1£. ,<) ;r~ J s: ?o..

I

F."" ~'D 2'
'~ ""'':':'I', ,"..< .,: ,.

"!' .,..

I~~fc.. ~! l.L.-v-o.\ .... ',' '". :'
~m """,'....:»: r' /1'1 ~I ~'.

IA 1/<~ I J.v;J:; CF

... Ikl,'.J-va.te.. - It ~/ ,'J-n, ~-L-~
.,':'" :.' ..:., I4Vl d rl'l C.~n -~~.;t

.
I.':. ..:. '. c:;

I:li,'; ,:.,'.:'.' I I

Shipped Via
UPS Bus Fed-Ex Hand Other

o

Shipping #

Rev. 10/97
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CH2MH1LL CHAIN OF CUSTODY RECORD FOR NPDES COMPLIANCE BIOMONITORING

Client WOuk?c 5 i lttOY'l,' C- NPDES# to'} I J f( Ship Samples to: CH2M HILL, Inc.

Address 7200 N· WI fronJ'~ Composite Sample Information P. 0.# ~~~~t~X~~I~~t~cB;~~~cOlogyLaboratory

R -r+\~ ot OL L{O'IJD Z26'13'} Corvallis, OR 97330
.) Samples/Hour , Volume/Sample ~ L Phone: (541) 752-4271 Ext. 3160

Total Hou~s ~Total Volume 1'-1 Y I- Message: (541) 758-0235 Ext. 3160
Contact Person: tOrn ~()Y'l..s ch,; Ld- Initiated<9bate' f) TimeD fa V Check Chlorine (¥IN) 00 \

50:,-J-,\5 -)3JY Ended: ~ate' Time Temp.UponArrival(°C) \)SC-
Phone: Chillsd"During Collection Yes 0 No~ Check Ammonia (Y/N) Dechlorinate (YIN) _

CH2M HILL Project # Analysis Required/Comments

Concentrations
and/or

Comments

n: JuJ-1Cj),u{ 1>9'.
3,',S"'% '7 62..

.~
c .$0 .~ :> .~ o
1: s c

~
o 'ce .$ s c .l!l .l!lo :> e .l!l 'c e

~
s: :> :J e :J (f)

'C o .s o o .c :J o s:
~03 C « « o o .c « o

Q) .Q .Q s: '5 « o (J) (/)
Q)

£; ffi ffi c. ~ ~ 03 N

If 03 0 ::c ::c co co >- >- OJ 03o o Cl ~ (/) (/) ~ ~ ~ ~ « ::c

. .;":: ; -;..
' ' ..

. ' .' .....
'..... ; ' .

Sample
Type

Date Time Compo GrabSample ID

.·; ..:·•• ···.;:!.;.··.:·;:·I:·

Shipped Via
UPS Bus Fed-Ex Hand Other

:IS- A.
DatelTime

Shipping #

Rev. 10/97
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IWACKERl
Wacker Siltronic Corpora

April 11, 2001

Dr. Elliot Zais
Water Quality Source Control
Dept. of Environmental Quality
State of Oregon, NW Region
2020 SW Fourth Avenue, Suite 400
Portland, OR 97201-4987

RE: Annual Bioassay Results

Dear Dr. Zais:

ER:014TM

Previously reported evaluations of bioassay test results submitted in our October 2000 DMR
were over-reported and did not take into account the correct dilution data to describe the
effluent concentration within the zone of immediate dilution and the dilution at the edge of the
mixing zone. This effected the test results and the percent of effluent used to determine the
no observable effect concentration (NOEC). Using actual dilution data from three mixing zone
studies, Wacker Siltronic Corporation is currently in compliance with all NPDES permit
conditions in Schedule D, Section 6, Bioassay requirements.

The error occurred when we failed to take into account the effluent dilution data produced by
the mixing zone studies when conducting the bioassay testing. Data used for effluent dilution
determination up to this point were early estimated dilution values suggested in 1994 before
the ZID was established in the permit.

A total of three mixing zone studies have been performed at the outfall in the years 1994,
1995, and 1999. These studies have been submitted to DEQ in the past. Each of these
studies model the dilution conditions within the mixing zone and at the edge of the mixing
zone. This data is used to define the pass/fail criteria for bioassay tests.

All mixing zone data that is valid for the existing permit has been used to calculate the average
dilution a 5 foot radius for the ZID and at a 50 foot radius for the edge of the mixing zone. All
dilution data points are based on 7Q10 worst case low flow conditions at 0.1 feet per second
current velocity during both average and maximum permitted discharge volumes. Under these
conditions the NOEC test criteria is:

Acute:

Chronic:

NOEC .:::13.4% effluent (10-17.5% based on ZID dilutions of 5.7-10)

NOEC ,:::1.8% effluent (1.5-3.0% based on mixing zone dilutions of 33-72)

Test results have been re-evaluated based on the above average effluent dilutions:

A 05-9000 and ISO 14001 Certified Corporation

Wacker Siltronic Corporation
7200 NWFront Avenue
Portland, OR 97210-3676
Phone (503) 243-2020
TOO (503)241-7519

SCOEPA00027212
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IWACKER I
Wacker Siltronic Corpora

Test Date Test Ceriodaphnia dubia Pimephales promelas
(2000) Survival (% Effluent) Survival (% Effluent)

Aug 8-15
Acute NOEC 17% 100%
Chronic NOEC <3% <3%

Oct 10-17
Acute NOEC 50% 100%
Chronic NOEC 3% 100%

Dec 5-12
Acute NOEC 50% 100%
Chronic NOEC <6.25 100%

The bioassay tests conducted in October and December pass under all mixing zone
conditions. The August bioassay test appears to pass but a lack of data at the lower
concentration make the results questionable. Future bioassay tests will be conducted at lower
effluent concentrations to bracket the test criteria.

A Toxicity Identification Evaluation study has been conducted on the total effluent and
upstream from the discharge point to determine the cause for periodic test failures. Testing is
ongoing and it is hoped that it will assist in the design of long term solutions.

If you have any questions, please contact me at 503-219-7532

Very truly yours,

Wacker Siltronic Corporation;

Thomas C. McCue
Environmental Manager

A OS-9000 and ISO 14001 Certified Corporation

Wacker Siltronic Corporation
7200 NW Front Avenue
Portland, OR 97210-3676
Phone (503) 243-2020
TOO (503) 241-7519

SCOEPA00027213



I'WACKER I
Wacker Siltronic Corporation

September 7,2001

Dr. Elliot Zais
Water Quality Source Control
Department of Environmental Quality Northwest Region
2020 SW Fourth Avenue, Suite 400
Portland, Oregon 97201-4987

Dear Dr. Zais,

ER054:JC

Below are the results of the annual bioassay test performed August 14 through August 21, 2001 as required
in our NPDES permit number 101128. The results of the bioassay are in compliance with the conditions of
our permit. The bioassay was conducted by Coffey Laboratories, Inc.

Acute (48-hour) Results:

LC50

ZID Pass Criteria'

Ceriodaphnia dubia
15%
::::13.4%

Survival (% Effluent)
Pimephales promelas

>20%
::::13.4%

Chronic Results:

tc;
Mixing Zone Pass Criteria 1

Survival (% Effluent)
Ceriodaphnia dubia

14.2%
:::: 1.8%

Pimephales promelas
>20%
:::: 1.8%

If you have any questions please contact me at 503-219-7532.

Regards,

WACKER SILTRONIG CORPORATION

Thomas C. McCue
Environmental Manager

cc: Tom Rothschild
NPDES DMR File

1 CH2MHILL. MixingZone EffluentDilution Evaluations prepared for Wacker SiltronicCorporation in 1994,1995and 1996. The NPDES
dischargepennit defines, for Wacker's effluent discharge to the Willamette River, a zone of initial dilution (ZID) having a 5-foot radius
from the point of discharge at Outfall 003, and a mixing zone having a 50-foot radius from the point of discharge at Outfall 003. The
mixing zone dilution studies identified worst-case (0.1 feet! second as currentvelocity)dilutionsat distancesof 5 and 50 feet from the
dischargepoint of 7.5:1 and 55.5:1 (Orota(QEtlkJenJ respectively. These dilutions are equivalent to 13.4%effluentat the edge of the ZID
and 1.8% effluebfat the edge of the mixing zone. According to the discharge pennit, the effluentis considered to be acutely toxic if an
acute test LCso is less than 13.4% effluent, and is considered to be chronically toxic if a chronic test LGio is less than 1.8% effluent.
Conversely, the effluent is considered to be in compliance for toxicity if the acute test LGio > 13.4%effluent and the chronic test LCso>
1.8% effluent. --

A 05-9000 arid ISO 14001 Certified Corporation

Wacker Siltronic Corporation
7200 NWFront Avenue
Portland, OR 97210-3676
Phone (503) 243-2020
TDD (503) 241-7519
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RECEIVED SEP 6 2001
~-{L

AQUATIC TOXICOLOGY RE~RT:

CHRONIC DEFINITIVE
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Mr. Thomas J. Rothschild
Wacker Siltronic
7200 NW Front Avenue
Portland, OR 97210

Re: Statistical Analysis - Toxicity Tests

ANALYTICAL NARRATIVE

August 27, 2001
Job #: MXA10813AL

Coffey Laboratories, Inc. has completed the statistical analysis of the data collected from dual endpoint toxicity
tests which were conducted from 8/14/01 through 8121101 on effluent provided by Wacker Siltronic. The enclosed
report includes a summary of the Ceriodaphnia dubia and Fathead Minnow tests and results, along with the raw
data and statistical summaries for the effluent and reference toxicant.

In summary of the statistical analyses, the Ceriodaphnia dubia chronic test showed a significant reduction in
survival at the 20 percent effluent concentration, and a significant reduction in reproduction at the 5 percent
effluent concentration. Therefore, the chronic No-Observable-Effect-Concentration (NOEC) values for
Ceriodaphnia dubia survival and reproduction were 10 and 3 percent effluent respectively. The chronic LCso
value for Ceriodaphnia dubia survival was 14.2 percent effluent. The chronic I~ value (an estimate of the
effluent concentration causing a 25 percent reduction in biological growth) for Ceriodaphnia dubia reproduction
was 3.24 percent effluent. The Fathead Minnow chronic test showed no significant difference in survival at any
effluent concentration when compared to survival in the controls. The chronic NOEC values for Fathead Minnow
survival and growth were > 20 percent effluent. The chronic LC.5o value for Fathead Minnow survival was > 20
percent effluent, and the chronic I~ value for Fathead Minnow growth was > 20 percent effluent.

Acute data was derived from the chronic test data in the Ceriodaphnia dubia and Fathead Minnow tests. Data
from the Ceriodaphnia dubia 48-hour acute tests showed toxicity at the 20 percent effluent concentrations. Thus,
the acute NOEC values for Ceriodaphnia dubia survival were 10 percent effluent. Data from the Fathead Minnow
96-hour acute tests showed no toxicity at the 20 percent effluent concentrations. Thus, the acute NOEC values for
Fathead Minnow survival were 20 percent effluent.

Coffey Laboratories' Aquatic Toxicology Department is accredited by the Washington State Department of
Ecology which demonstrates the high priority we place on Quality Assurance. It is our goal to meet all of your
needs by offering the highest quality services in the most efficient manner possible. If you would like further
assistance, or should you have other questions regarding Aquatic testing, please feel free to contact me at (503)
254-1794, ext. 215. We look forward to working with you in the future to ensure the health of our Northwest
waterways.

Sincerely,
COFFEY LABORATORIES, INC.

1J~~f~
firian Bo ng

Aquati Biologist

Approved by,

~n~
Susan Coffey
President

COFFEY LABORATORIES, INC.
12423 N.E. Whitaker Way - Portland, OR - 97230 - (503) 254-1794 • FAX (503) 254-1452
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INTRODUCTION

Coffey Laboratories, Inc. conducted two chronic definitive bioassay tests using the water flea tCeriodaphnia dubia) and the
Fathead Minnow tPimephales promelas) on samples provided by Wacker Siltronic. The tests were conducted from August 14
through August 21, 200 1.

METHODS AND MATERIALS

Test Methods: The chronic test methods were performed according to Short-Term Methods for Estimating the Chronic
Toxicity ofEffluents and Receiving Waters to Freshwater Organisms, Lewis, P .A. et al.; EPA/6oo/4-911oo2 (1994). The
acute test results were derived from the chronic data and were analyzed according to Methods for Measuring the Acute
Toxicity ofEffluents and Receiving Waters to Freshwater Organisms, Weber, C.1. et aI.; EPA/6oo/4-90/027F (1993).

Test Organisms: The Ceriodaphnia dubia used in the chronic test were obtained from Coffey Laboratories, Inc. in-house
cultures and were less than 24 hours old and within an 8-hour age range at test initiation. The Fathead Minnows used in the
chronic test were obtained from Environmental Consulting and Testing, Superior WI (See Appendix D) and were 24 - 36
hours old at test initiation. All organisms tested were fed and maintained during culturing, acclimation, and testing as
prescribed by the EPA/600/4-911oo2 (1994). The test organisms appeared vigorous and in good condition prior to testing.

Dilution Water: The dilution water used for the Fathead Minnow and Ceriodaphnia dubia tests was reconstituted moderately
hard water (EPA/600/4-911oo2) with a total hardness and alkalinity of 100 and 60 mg/L as Caco3 , respectively.

Test Concentrations: The concentrations tested in the chronic tests were 1, 3, 5, 10, and 20 percent effluent and dilution
water alone for the control. Ten fish were placed in each of four replicates per concentration for the Fathead Minnow
chronic test. For the chronic Ceriodaphnia test, 10 organisms per concentration were used with 10 test vessels per
concentration and one organism per vessel.

Sample Collection: Samples were collected by Wacker Siltronic personnel on August 13, 15 and 17. (See Chains-of
Custody). The samples were picked up by Coffey Laboratories personnel and transported to the laboratory. Samples were
stored in the dark at 4°C until test solutions were prepared.

Sample Preparation: The samples used during these tests were diluted and temperature adjusted prior to each daily renewal.

Monitoring of Bioassays: Pre- and post-renewal solutions were monitored for conductivity and dissolved oxygen daily in
each concentration, as well as for pH in the control and 100 percent effluent concentration. Additionally, the pH was
measured in all the post-renewal solutions of every concentration. Alkalinity and hardness were measured in each new
sample (100 percent effluent) and in the control. Ceriodaphnia dubia survival and neonate production was monitored daily in
the chronic test. According to EPA/6oo/4-911002 (1994), Ceriodaphnia dubia tests should be terminated when 60 percent or
more of the surviving female Ceriodaphnia in the controls have produced their third brood and at least 15 neonates per adult.
In addition, control organism survival must be equal to or greater than 80 percent. Fathead Minnow mortality was measured
daily and fish growth was measured by dry weight analysis at the conclusion of the Fathead Minnow chronic test.
Temperature was monitored continuously throughout the 7-day period.

Data Analysis: All statistical analyses were performed using Tidepool Scientific, Inc. computer package, Toxcalc, Version
5.0. This program utilizes, among others, Dunnett's, Steel's Many One Rank Sum, and Wilcoxon's Rank Sum Analyses for
the hypothesis endpoint estimates, and Probit, Spearman-Karber, and Linear Interpolation methods for point estimates.
The effect measured for acute tests is survival over the exposure period. The effects measured for Ceriodaphnia dubia
chronic

COFFEY LABORATORIES, INC.
12423 N.E. Whitaker Way It Portland, OR • 97230 • (503) 254-1794 • FAX (503) 254-1452

SCOEPA00027218



5
METHODS AND MATERIALS (CONT.)

tests are survival and reproduction over the 7-day exposure period. The effects measured for Fathead Minnow chronic tests
are survival andgrowth over the 7-day exposure period. The statistical analyses performed are those outlined in Short-Term
Methodsfor Estimating the Chronic Toxicity ofEf]1uents and Receiving Waters to FreshwaterOrganisms, EPAJ600/4-911002,
and Methodsfor Measuring the Acute Toxicity ofEf]1uents and Receiving Waters to Freshwaterand Marine Organisms,
EPAJ600/4-90/027F. Dunnett's, T-test with Bonferroni Adjustment, Steel's Many-One Rank Sum, or Wilcoxon Rank Sum
Tests are used to determine the No-Observed-Effect-Concentration (NOEC) and the Lowest-Qbserved-Effect-Concenttation
(LOEC) when analyzing the survival and growth data of the Fathead Minnow, as well as the reproduction data of the
Ceriodaphnia dubia. Fisher's Exact Test is used to analyze the survival data of the Ceriodaphnia dubia tests. When the
assumptions of normality or homogeneity of variance necessary for Dunnett's Procedure or T-test with Bonferroni Adjustment
cannot be met, Steel's Many-One Rank Sum Test or Wilcoxon Rank Sum with Bonferroni Adjustment is used to analyze the
data. In addition, the Linear Interpolation method is used to determine the chronic I~ values (the concentration of effluent
causing a 25 percent reduction in biological growth) for the Fathead Minnow growth data and the Ceriodaphnia dubia
reproduction data.

COFFEY LABORATORIES, INC.
12423 N.E. Whitaker Way. Portland, OR • 97230 • (503) 254-1794 • FAX (503) 254-1452
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RESULTS AND DISCUSSION

Table 1 summarizes the chronic bioassay results.

Table 1
Chronic Bioassay Results

Ceriodaphnia dubia Fathead Minnow

Survival Reproduction Survival Growth
Evaluation (% effluent) (% effluent) (% effluent) (% effluent)

NOEC 10 3 20 20

LOEe 20 5 -- -

Point Estimate 14.2(L~) 3.24 (I~) >20 (LCso) >20 (Ie;)

Table 2 summarizes the acute bioassay results.

Table 2
Acute Bioassay Results

Survival (% effluent)

Evaluation Ceriodaphnia dubia Fathead Minnow

48-Hour Acute Bioassay Results 96-Hour Acute Bioassay Results

NOEC 10 20

LOEe 20 >20

LCso 15 >20

COFFEY LABORATORIES, INC.
12423 N.E. Whitaker Way. Portland. OR • 97230 • (503) 254-1794 • FAX (50S) 254-1452

09/06/20·01 THU 11: 24 [TX/RX NO 5241] 141 001
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6

RESULTS AND DISCUSSION

Table 1 summarizes the chronic bioassay results.

i
Tabl~ 1

Chronic Bioassay Results

Ceriodaphnia dubia Fathead Minnow

Survival Reproduction Survival Growth
Evaluation (% effluent) (% effluent) (% effluent) (% effluent)

NOEC
!

20 2010 3

LOEC 20 5 - -

Point Estimate 14.2 (LCso) " 3.:H (ICzs) >20 (LCso) >20 (ICzs)

Table 2 summarizes the acute bioassay results.

I I I I

~)

i--~ ~d \~\ ,'........ ALIYY' tr.9!(J )

c: ~A-t, ~. ,-", ) l r-) I 0
\

Tab~2

48-Hour Acute Bioassay Results

Survival (% effluent)

Evaluation Ceriodaphnia dubia Fathead Minnow

NOEC 1O(~ -'M\ ...~ 20

LOEC ~,20'{' ~'\OJl..c;.J ,-~:- >20
--"--- -- /~

(' -,
«\15 'Y !h, L<:-e,o' ,

>20
<. '---""' i

---_.- -

COFFEY LABORATORIES, INC.
12423 N,E. Whitaker Way. Portland, OR • 97230 • (503) 254-1794 • FAX (503) 254-1452
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RESULTS AND DISCUSSION (Cont.)

Chronic Bioassays:

Table 3 summarizes the survival and growth data for the Fathead Minnow test conducted.

Table 3
Fathead Minnow Results

i
Sample Concentration (%) Percent Survival Mean Dry Weight per Fish (mg)

Control 100 0.594
:

1 100 0.591
,

3 97,5 0,576

5 97.5 0.551

10 97.5 0.621
I

20 97,5 0,615
i

* Indicates a statistically significant reduction from control at p ~ to 0.05 using Steel's Many-One Rank Test or
Dunnett's Test.

Results using Steel's Many-One Rank Test showed no significant reduction in survival when compared to the control at any
effluent concentration. Dunnett's Test showed no reduction in growth when compared to the control at any effluent
concentration. Therefore, the NOEC values for survival and growth were both 20 percent eftluent. Control survival was 100
percent.

The chronic LC50 value (an estimate of the effluent concentration which is lethal to 50 percent of the test organisms) for
Fathead Minnow survival was > 20 percent effluent. The chronic IC2j value for Fathead Minnow growth was > 20 percent
effluent. The EPA has indicated that the IC2j is the approximate analogue of the NOEC (Technical Support Document for
Wa,te,r Quality Based Toxics Control EPA/505/2-90-OO1, March 199U, making it a valua91e indicator of chronic aquatic
tOXICIty. .

The dissolved oxygen levels remained above 40 percent saturation throughout the tests. Test temperatures were steady at
25 ±1°C. The tests proceeded without interruption or incident that could have affected test results.

!

COFFEY LABORATORIES, INC.
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RESULTS AND DISCUSSION (Cont.)

Chronic Bioassays (Cont.):

Table 4 summarizes the survival and reproduction data for the Ceriodaphnia dubia test.

Table 4
Ceriodaphnia duma Results

I

Concentration (%) Percent Survival Number of Young per Adult

Control 100 15

1 100 11.8

3 100 11.6

5 100 8.7*

10 80 4.1*

20 20* 0*

* Indicates a statistically significant reduction from control at p ~ to 0.05 using Fisher's Exact Test or Steel's Many-
One Rank Test.

Results using Fisher's Exact Test showed a statistically significant reduction in survival when compared to the control at the 20
percent eft1uent concentration. In addition, Steel's Many-One Rank Test showed a reduction in reproduction when compared
to the control at the 5, 10 and 20 percent effluent concentrations. Therefore, the NOEC value for survival and reproduction
were 10 and 3 percent effluent respectively. Control survival was 100 percent.

The chronic LCso value for Ceriodaphnia dubia survival was 14.2 percent effluent. The chronic IC25 value for Ceriodaphnia
dubia reproduction was 3.24 percent effluent. I

The dissolved oxygen levels in the tests remained above 40 percent saturation throughout the test, Test temperatures were
steady at 25 ± 1°C. The tests proceeded without interruption or incident that could have affected test results.

COFFEY LABORATORIES, INC.
12423 N.E. Whitaker Way" PortJand, OR • 97230 • (~03) 254-1794 • FAX (503) 254-1452

scoEPA00027223
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RESULTS AND DISCUSSION (Cont.)
I

Acute Results:

Table 5 summarizes the survival data for the acute screening tests using the Fathead Minnow and the Ceriodaphnia dubia.

Table 3
Summary of 48/96-Hour Acute Results

I

Species Concentration (%) Percent Survival

oHour 24 Hours 48/96 Hours

Fathead Minnow Control 100
I

100 100

20 100 100 100
,

Ceriodaphnia dubia Control 100 100 100

20 100 0* 0*
I

* Indicates a statistically significant reduction from the control at p:s:0.05 using the Steel's Many-One Rank Test.
I

Dual-endpoint testing allows the acute test results to be derived from the chronic test data. In the Fathead Minnow 96-hour
acute test, the Steel's Many-One Rank Test. showed no statistically significant reduction in survival between the control
organisms and those in the 20 percent effluent concentration. In addition, Steel's Many-Ope Rank Test showed a significant
difference in survival between the control organisms and those in the 20 percent effluent concentration in the Ceriodaphnia
dubia 48-hour acute test. Therefore, the acute NOEC values for Fathead Minnow and Ceriodaphnia dubia survival were 20
and 10 percent effluent, respectively.

CO FEY LABORATORIES INC.
12423 N.E. Whitaker Way. Portland, OR • 97230 • (503) 254-1794 • FAX (503) 254-1452
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RESULTS AND DISCUSSION (Cont.)

Reference Toxicant Tests:

Tables 6 & 7 summarize the results from the Ceriodaphnia dubiaand the Fathead Minnow chronic and acute reference
toxicant tests conducted in August.

Table 6
Chronic Reference Toxicant Tests with Sodium C~oride

Species (test) p. E. I 95% C.I.omt stimates

Pimephales promelas(survival - LCso) 6.34 gIL 5.79 - 7.04 gIL
,

Pimephales promeLas (growth - ICzs) 4.41 gIL 3.47 - 4.83 gIL

Ceriodaphnia dubia (survival - LCsO> 1.55 gIL -- - -- gIL

Ceriodaphnia dubia (reproduction - ICzs) 0.32 gIL 0.21 - 0.54 gIL

Table 7- i

Acute Reference Toxicant Tests
I

Species LC-so 95% C.I.

Pimephales promelas 9.07 gIL 7.68 - 12.99 giL

Ceriodaphnia dubia 1.88 gIL
!

----gIL

The reference toxicant tests with sodium chloride conducted in August showed that test organisms were within their respective
sensitivity range based on EPA guidelines (EPA/600/4-91/002, 1994). I

The chronic ICzs values, as well as the LCsovalues and the respective 95 percent confidence intervals are listed in the Tables
above. The data sheets for the reference toxicant tests are provided in Appendix B. i

COFFEY LABORATORIES, INC.
12423 N.E. Whitaker Way. Portland, OR • 97230 • (603) 25Lh-1794. FAX (503) 25Lh-1452

scoEPA00027225



Analytical Data

Wacker Siltronic Job Number: A10813AL
Page Number: 11 of 16

Lab Sample ID: A10813AL-l
Field ID: 01-90

Date/Time: 08/13/01 0815
Matrix: Waste Water

EPA Category: Conventional Parameters

Detection Analytical
Parameter Method Limit Result Units
Ammonia Nitrogen SM4500NH3BC 0.2 0.7 mg/L
Conductivity EPA 120.1 0.5 990. p.mhos/cm
Alkalinity EPA 310.1 0.5 15. mg/L
Chloramine SM 4500-CI-G 0.05 NO mg/L
Residual Chlorine SM 4500-CI-G 0.05 NO mg/L
Total Chlorine SM 4500-Cl-G 0.05 NO mg/L

NO means none detected at or above the detection limit listed.

Coffey Laboratories, Inc.
12423 N.E. Whitaker Way 0 Portland, OR. 97230. (503) 254-1794 • FAX (503) 254-1452

scoEPA00027226
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Analytical Data

Wacker Siltronic Job Number: A10813AL
Page Number: 12 of 16

Lab Sample ID: A10813AL-l
Field ID: 01-90

Date/Time: 08/13/01 0815
Matrix: Waste Water

EPA Category: Metals

Detection Analytical
Parameter Method Limit Result Units
Total Hardness SM 2340-B 0.5 240. mg/L
Calcium EPA 200.7 0.5 94. mg/L
Chromium EPA 218.2 0.001 0.001 mg/L
Magnesium EPA 200.7 0.05 1.4 mg/L

Coffey Laboratories, Inc.
12423 N.E. Whitaker Way. Portland, OR. 97230. (503) 254-1794 0 FAX (503) 254-1452

scoEPA00027227



Analytical Data

Wacker Siltronic Job Number: A10813AL
Page Number: 13 of 16

Lab Sample ID: A10813AL-2
Field ID: 01-91

Date/Time: 08/15/01 0750
Matrix: Waste Water

EPA Category: Conventional Parameters

Parameter
Ammonia Nitrogen
Conductivity
Alkalinity
Residual Chlorine
Total Chlorine
Chloramine

Method
SM4500NH3BC
EPA 120.1
EPA 310.1
SM 4500-CI-G
SM 4500-CI-G
SM 4500-CI-G

Detection
Limit
0.2
0.5
0.5
0.05
0.05
0.05

Analytical
Result
2.6
1200.
14.
ND
ND
ND

Units
mg/L
iLmhos/cm
mg/L
mg/L
mg/L
mg/L

ND means none detected at or above the detection limit listed.

Coffey Laboratories. Inc.
12423 N.E. Whitaker Way. Portland, OR. 97230. (503) 254-1794 • FAX (503) 254-1452
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Analytical Data

Wacker Siltronic Job Number: A10813AL
Page Number: 14 of 16

Lab Sample ID: A10813AL-2
Field ID: 01-91

Date/Time: 08/15/01 0750
Matrix: Waste Water

EPA Category: Metals

Detection Analytical
Parameter Method Limit Result Units
Total Hardness SM 2340-B 0.5 230. mg/L
Calcium EPA 200.7 0.5 90. mg/L
Magnesium EPA 200.7 0.05 1.6 mg/L

Coffey Laboratories, Inc.
12423 N.E. Whitaker Way • Portland, OR. 97230. (503) 254-1794 0 FAX (503) 254-1452

scoEPA00027229
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Analytical Data

Wacker Siltronic Job Number: A10813AL
Page Number: 15 of 16

Lab Sample ID: A10813AL-3
Field ID: 01-93

Date/Time: 08/17/01 0815
Matrix: Waste Water

EPA Category: Conventional Parameters

Detection Analytical
Parameter Method Limit Result Units
Ammonia Nitrogen SM4500NH3BC 0.2 0.7 mg/L
Conductivity EPA 120.1 0.5 890. p.mhos/cm
Alkalinity EPA 310.1 0.5 14. mg/L
Residual Chlorine SM 4500-Cl-G 0.05 ND mg/L
Total Chlorine SM 4500-Cl-G 0.05 ND mg/L
Chloramine SM 4500-Cl-G 0.05 ND mg/L

ND means none detected at or above the detection limit listed.

Coffey Laboratories. Inc.
12423 N.E. Whitaker Way • Portland, OR. 97230 • (503) 254-1794 • FAX (503) 254-1452

scoEPA00027230



Analytical Data

Wacker Siltronic Job Number: A10813AL
Page Number: 16 of 16

Lab Sample ID: A10813AL-3
Field ID: 01-93

Date/Time: 08/17/01 0815
Matrix: Waste Water

EPA Category: Metals

Detection Analytical
Parameter Method Limit Result Units
Total Hardness SM 2340-B 0.5 140. mg/L
Calcium EPA 200.7 0.05 55. mg/L
Magnesium EPA 200.7 0.05 1.3 mg/L

Coffey Laboratories. Inc.
12423 N.E. Whitaker Way • Portland, OR. 97230· (503) 254-1794 • FAX (503) 254-1452

scoEPA00027231



APPEND~A

RAW DATA SHEETS

. COfFEY LABORATORIES, INC.
12423 N.E. Whitaker Way. Portland, OR • 97230 • (1503) 254-1794 • FAX (503) 254-1452
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Start Date:
End Date:
Sample Date:
Comments:

8/14/2001
8/21/2001
8/15/2001

Larval Fish Growth and Survival Test-96 Hr Survival
Test 10: A18013AL~F Sample 10: Wackersilt
Lab 10: Coffey Laboratories Sample Type: Effluent
Protocol: EPAF 91-EPA Freshwater Test Species: PP-Pimephales promelas

Conc-%
D-Control

1
3
5

10
20

1 2 3 4
1.0000 1.0000 1.0000 1.0000
1.0000 1.0000 1.0000 1.0000
1.0000 1.0000 1.0000 1.0000
1.0000 1.0000 1.0000 1.0000
1.0000 1.0000 1.0000 1.0000
1.0000 1.0000 1.0000 1.0000

Transform: Arcsin Square Root Rank 1-Tailed
Conc-% Mean N-Mean Mean Min Max CV% N Sum Critical

D-Control 1.0000 1.0000 1.4120 1.4120 1.4120 0.000 4 0 40
1 1.0000 1.0000 1.4120 1.4120 1.4120 0.000 4 18.00 10.00 0 40
3 1.0000 1.0000 1.4120 1.4120 1.4120 0.000 4 18.00 10.00 0 40
5 1.0000 1.0000 1.4120 1.4120 1.4120 0.000 4 18.00 10.00 0 40

10 1.0000 1.0000 1.4120 1.4120 1.4120 0.000 4 18.00 10.00 0 40
20 1.0000 1.0000 1.4120 1.4120 1.4120 0.000 4 18.00 10.00 0 40

Auxiliary Tests
Shapiro-Wilk's Test indicates normal distribution (p > 0.01)
Equality of variance cannot be confirmed
HyPOthesis Test (1-tail, 0.05) NOEC LOEC ChV
Steel's Many-One Rank Test 20 >20

TU
5

Statistic Critical
0.884

Skew Kurt

Dose-Response Plot
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Start Date:
End Date:
Sample Date:
Comments:

8/14/2001
8/21/2001
8/15/2001

Larval Fish Growth and Survival Test-7 Day Growth
Test ID: A18013AL-F Sample ID: Wackersilt
Lab ID: Coffey Laboratories Sample Type: Effluent
Protocol: EPAF 91-EPA Freshwater Test Species: PP-Pimephales promelas

Conc-%
D-Control

1
3
5

10
20

1 2 3 4
0.5990 0.6360 0.5030 0.6380
0.5470 0.6100 0.5870 0.6200
0.6630 0.4580 0.6090 0.5750
0.5490 0.6290 0.5520 0.4740
0.5680 0.6240 0.7310 0.5640
0.6810 0.5980 0.6200 0.5590

Transform: Untransformed 1-Tailed Isotonic
Conc-% Mean N-Mean Mean Min Max CV% N t-5tat Critical MSD Mean N-Mean

D-Control 0.5940 1.0000 0.5940 0.5030 0.6380 10.650 4 0.5940 1.0000
1 0.5910 0.9949 0.5910 0.5470 0.6200 5.486 4 0.065 2.410 0.1105 0.5910 0.9949
3 0.5762 0.9701 0.5762 0.4580 0.6630 15.056 4 0.387 2.410 0.1105 0.5909 0.9947
5 0.5510 0.9276 0.5510 0.4740 0.6290 11.487 4 0.938 2.410 0.1105 0.5909 0.9947

10 0.6218 1.0467 0.6218 0.5640 0.7310 12.515 4 -0.605 2.410 0.1105 0.5909 0.9947
20 0.6145 1.0345 0.6145 0.5590 0.6810 8.300 4 -0.447 2.410 0.1105 0.5909 0.9947

AUXiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.98014 0.884 -0.1307 -0.3281
Bartlett's Test indicates equal variances (p = 0.74) 2.71048 15.0863
Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV TU MSDu MSDp MSB MSE F-Prob df
Dunnett's Test 20 >20 5 0.11054 0.18609 0.00266 0.00421 0.67794 5, 18

Point % SO
Linear Interpolation (200 Resamples)

95% CL(Exp) Skew

252015
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larval Fish Growth and Survival Test-7 Day Survival
Start Date: 8/14/2001
End Date: 8/21/2001
Sample Date: 8/15/2001
Comments:

Test 10: A18013AL-F Sample 10: Wackersilt
Lab 10: Coffey Laboratories Sample Type: Effluent
Protocol: EPAF 91-EPA Freshwater Test Species: PP-Pimephales promelas

Conc-% 1 2 3 4
D-Control

1
3
5

10
20

1.0000
1.0000
1.0000
0.9000
0.9000
1.0000

1.0000
1.0000
1.0000
1.0000
1.0000
0.9000

1.0000
1.0000
0.9000
1.0000
1.0000
1.0000

1.0000
1.0000
1.0000
1.0000
1.0000
1.0000

Transform: Arcsin Square Root Rank 1-Tailed Number Total
Conc-% Mean N-Mean Mean Min Max CV% N Sum Critical Resp Number

D-Control 1.0000 1.0000 1.4120 1.4120 1.4120 0.000 4 0 40
1 1.0000 1.0000 1.4120 1.4120 1.4120 0.000 4 18.00 10.00 0 40
3 0.9750 0.9750 1.3713 1.2490 1.4120 5.942 4 16.00 10.00 1 40
5 0.9750 0.9750 1.3713 1.2490 1.4120 5.942 4 16.00 10.00 1 40

10 0.9750 0.9750 1.3713 1.2490 1.4120 5.942 4 16.00 10.00 1 40
20 0.9750 0.9750 1.3713 1.2490 1.4120 5.942 4 16.00 10.00 1 40

Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates non-normal distribution (p <= 0.01) 0.66392
Equality of variance cannot be confirmed

0.884 -1.5103 0.921

Hypothesis Test (1-tail, 0.05) NOEC lOEC ChV TU
Steel's Many-One Rank Test 20 >20 5

1000 1000ooo 1E-+09 1E+12

4
IterMu Sigma

5.78293 2.438170.85
P-value

1.0-r-------------..",....,

0.9

0.8

0.7

3l 0.6
c
&. 0.5
Ul
~ 0.4

0.3

0.2

0.1

0.0 ....~TTTTnr__rT......._..,...,.."...mr_""'T'"'1rTT1rm1

1

Dose %

Maximum likelihood-Probit
SE 95% Fiducial limits Control Chi-Sq Critical

0.49816 -0.5663 1.38654 0 0.81636 7.81472
0.46281 1.72106 3.53528

Value

Probits % 95% Fiducial limits
2.674 1.29089
3.355 59.223
3.718 455.285
3.964 1802.7
4.158 5381.59
4.326 13753.3
4.747 146293
5.000 606637
5.253 2515554
5.674 2.7E+07
5.842 6.8E+07
6.036 2E+08
6.282 8.1E+08
6.645 6.2E+09
7.326 2.9E+11

0.41014
2.62817

Parameter
Slope
Intercept
TSCR
Point
EC01
EC05
EC10
EC15
EC20
EC25
EC40
EC50
EC60
EC75
EC80
EC85
EC90
EC95
EC99
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Ceriodaphnia Survival and Reproduction Test-7 Day Survival
Start Date: 8/14/2001 Test ID: A18013AL-C Sample ID: Wackersilt
End Date: 8/21/2001 Lab ID: Coffey Laboratories Sample Type: Effluent
Sample Date: 8/15/2001 Protocol: EPAF 91-EPA Freshwater Test Species: CD-Ceriodaphnia dubia
Comments:

Conc-% 1 2 3 4 5 6 7 8 9 10
D-Control 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000

1 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
3 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
5 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000

10 0.0000 1.0000 1.0000 1.0000 1.0000 0.0000 1.0000 1.0000 1.0000 1.0000
20 0.0000 0.0000 0.0000 0.0000 1.0000 0.0000 1.0000 0.0000 0.0000 0.0000

Not Fisher's l-Tailed Number Total
Conc-% Mean N-Mean Resp Resp Total N Exact P Critical Resp Number

D-Control 1.0000 1.0000 0 10 10 10 0 10
1 1.0000 1.0000 0 10 10 10 1.0000 0.0500 0 10
3 1.0000 1.0000 0 10 10 10 1.0000 0.0500 0 10
5 1.0000 1.0000 0 10 10 10 1.0000 0.0500 0 10

10 0.8000 0.8000 2 8 10 10 0.2368 0.0500 2 10
*20 0.2000 0.2000 8 2 10 10 0.0004 0.0500 8 10

Hypothesis Test (1-tail, 0.05) NOEC lOEC ChV TU
Fisher's Exact Test 10 20 14.1421 10

Maximum likelihood-Probit
Parameter Value SE 95% Fiducial limits Control Chi-Sq Critical P-value Mu Sigma Iter
Slope 5.84189 1.8584 2.19942 9.48436 0 0.05633 7.81472 1 1.15267 0.17118 3
Intercept -1.7337 2.13332 -5.915 2.44756
TSCR 1.0
Point Probits % 95% Fiducial limits
ECOl 2.674 5.68129 1.26113 8.3919

0.9

EC05 3.355 7.43197 2.51954 10.1159 0.8

EC10 3.718 8.57616 3.61415 11.267 0.7
EC15 3.964 9.44608 4.58175 12.192
EC20 4.158 10.2 5.50079 13.0555 ~ 0.6

EC25 4.326 10.8945 6.3969 13.9271
l:

8. 0.5
EC40 4.747 12.8617 8.99682 17.0461 III

EC50 5.000 14.2123 10.6268 20.0084 ~ 0.4

EC60 5.253 15.7048 12.1627 24.2373 0.3
EC75 5.674 18.5406 14.4693 35.0711
EC80 5.842 19.8031 15.3342 41.0533

0.2

EC85 6.036 21.3835 16.3313 49.5566 0.1
EC90 6.282 23.5526 17.5914 63.1121

0.0
EC95 6.645 27.1786 19.5132 90.9017

1 10 100 1000
EC99 7.326 35.5537 23.4355 182.278

Dose %
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Start Date: 8/14/2001
End Date: 8/21/2001
Sample Date: 8/15/2001
Comments:
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Ceriodaphnia Survival and Reproduction Test-7 Day Survival
Test 10: A18013AL-C Sample 10: Wackersilt
Lab 10: Coffey Laboratories Sample Type: Effluent
Protocol: EPAF 91-EPA Freshwater Test Species: CD-Ceriodaphnia dubia

Dose-Response Plot
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Ceriodaphnia Survival and Reproduction Test-48 Hr Survival
Start Date: 8/14/2001 Test ID: A18013AL-C Sample ID: Wackersilt
End Date: 8/21/2001 Lab ID: Coffey Laboratories Sample Type: Effluent
Sample Date: 8/15/2001 Protocol: EPAF 91-EPA Freshwater Test Species: CD-Ceriodaphnia dubia
Comments:

Conc-% 1 2 3 4 5 6 7 8 9 10
D-Control 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000

1 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
3 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
5 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000

10 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
20 0.0000 0.0000 0.0000 1.0000 1.0000 1.0000 1.0000 0.0000 1.0000 0.0000

Not Fisher's 1-Tailed Isotonic
Conc-% Mean N-Mean Resp Resp Total N Exact P Critical Mean N-Mean

D-Control 1.0000 1.0000 1.0472 0 10 10 10 1.0000 1.0000
1 1.0000 1.0000 1.0472 0 10 10 10 1.0000 0.0500 1.0000 1.0000
3 1.0000 1.0000 1.0472 0 10 10 10 1.0000 0.0500 1.0000 1.0000
5 1.0000 1.0000 1.0472 0 10 10 10 1.0000 0.0500 1.0000 1.0000

10 1.0000 1.0000 1.0472 0 10 10 10 1.0000 0.0500 1.0000 1.0000
*20 0.5000 0.5000 0.7854 5 5 10 10 0.0163 0.0500 0.5000 0.5000

Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV TU
Fisher's Exact Test 10 20 14.1421 10

Point % SO
Linear Interpolation (200 Resamples)

95% CL Skew
IC05
IC10
IC15
IC20
IC25
IC40
IC50

11.000
12.000
13.000
14.000
15.000
18.000

>20
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Start Date:
End Date:
Sample Date:
Comments:

8/14/2001
8/21/2001
8/15/2001

0.9

0.8

0.7
ii
.~ 0.6e
~ 0.5...
::I: 0.4
co
'Of

0.3

0.2

Ceriodaphnia Survival and Reproduction Test-48 Hr Survival
Test 10: A18013AL-C Sample 10: Wackersilt
Lab 10: Coffey Laboratories Sample Type: Effluent
Protocol: EPAF 91-EPA Freshwater Test Species: CD-Ceriodaphnia dubia

Dose-Response Plot

0.1

O+----"'T"""---"-T'"----,------,------l

Page 2

eco
o
o

a

ToxCalc v5.0.23 Reviewed by:__

scoEPA00027246



APPEND~B

REFERENCE TOXICANT DATA SHEETS

COFFEY LABORATORIES, INC.
12423 N.E. Whitaker Way. Portland, OR • 97230 • (503) 254-1794 • FAX (503) 254-1452
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b Number: ""---:=;--"""1"':::-:7

LStabbr: A,t· eo Ri's;:<
m] ISource Nam\: _

Doc rc. 0: IC:om\ E'oct. 8Rl'/\r.i:eSc:" .SE:C\ <o::::I:S'CR!.a=·I~C. :~R
Revi:sion ,: 1.01
Revi:sion Oate: 11/18/93

CHRONIC RE...."'EWAL LARVAE TOXICITY TEST· QUALITY ASSL"RANCE PARAMETERS

Test Organism: C.·M\:) Test Initiation: Analyst(s): _
Dates Delivered: Test Conclusion: Reviewed by: _
Dates Collected: Dechlorinaricn: _

MEASUREMENTS

Cone. Day Date Initials
pH DO Sp. Condo (mglL)

New Old New Old New Old Allcalinity Hardness Ammonia Chlorine

0 8/14 tiL- ~·5 l?~
1 ~/15 \-JL-- 4> .0"3 r 0.1 to·;). t.f:3J1) Wo7D
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Doc m. 0: IC:om\ "oct. aRNU.,LfeSc:'.SE:C\ eon~\CR!.a=·r<;C.fCR
Revi~ion .: 1.01
Revision Date: 11/18/93

CHRONIC RE:'<"EWALLARVAE TOXICITY TEST· QUALITY ASSt;RANCE PARAMETERS

Test Organism: GA 0b Test Initiation: S·- lY :() I Analysns): gg,1HT
Dares Delivered: '"b?f~.:O t Test Conclusion: 1.,-7 i ·-0 I Reviewed by: _
Dates Collected: S '-&1 '=0 1 Dechlorination: _

MEASUREMENTS

Cone. Day Dare Initials
pH DO Sp. Condo (mglL)

New Old New Old New Old AJlcaliniry Hardness Ammonia Chlorine
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AnalYSIlS): 8\< )ItT
Reviewed by:. _

Randomizaaan Chan11:_

CHRONIC RENEWAL LARVAE TOXICITY TESr

Test O~sm: E~thDD(-\ Test InitiatIon:1--\y --0!.-
DaleS Delivered: ~ - \~Fe1 Test .CondUSlon: "'$- '?.\ ''0 1
Dues Collected:4')-:.;'tl-·/)) H,O BaldtJl: _
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Doc ID:Z:\CLOM\Port.BRN\LifeSci.SEC\Forms\ChrncRnw.FOR
Revision §: 1.01
Revision Date:2/13/01

Job Number: ~---:-rt~~~~~---
Te7t ~ates: ~-~C-t1~ ~-21-QI
we~gh~ng Date: ._._.,...'..-:>o -=O..J-L _
Analyst: _~;;...i...LI.I::::.- _

CHRONIC RENEWAL LARVAE GROWTH DATA

custabbr: J2~1OX - 8....loL\2.::::::.d.~. _
Drying Temp. (OC): ,~/~'?J~/:-.:."'- =.-S:.........- _
Drying Time (h): .-:./5~-'t)~O:....- _
Reviewed by: _

Cone.

\/
Rep.
No.

A
Wt. of

dry boat
(g)

B
Dry wt.
boat &
larvae

(g)

B-A
Total dry

wt. of
larvae

(g)

C
No. of
larvae

(B-A)/C
Mean dry wt.

of larvae
(g)

Remarks

)

o
Cone.

Control
1--...:.,--+:::...-J~....:::..:i~~~.,.L...f---_+---+-----_1

Cone. ) ;#'-, 0.3 7' .-7' 1'1 /}, hi} J1,
u·l, bI /J.7///#/

/

)

3

Cone.

Cone.

Cone.

5D
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o Number: ~--t"'r::..---~-;;:-;
J.Srabb.r: Ai ld. \2o£!>b< ~
Inl 'Source Narde: _

Doc. to: O:\C;Om\?Ort.aRN\Li~eSCi.SEC\<O:~3\C~=7~C.:~~
Rev434~n .: •. 01
Revision Oate: 11/18/93

CHRONIC RE:-'C:WAL LARVAE TOXICITY TEST· QUALITY ASSLlUNCE PARAMETERS

Test Organism: rollivac\. Test Iniriaticn: Analyst(S):. _
Dates Delivered: Test Conclusion: Reviewed by: _
Dates Collected: Dechlorination: _

MEASUREMENTS

pH DO Sp. Condo (mglL)

. I

New Old New Old New Old A1la1inicy Hardness Ammonia Chlorine
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Doc. rD: O:\C~om'Port_aRN\Li:eSc~.SEC\fo~s'CRLa:'l~c_:c~
Revls10n t: •. 01
Revision Da:e: 11/18/93

CHRONIC RE:'."EWAL I..ARVAE~OXICITY TEST - QUALITY ASSLlUNCE PARAMETERS

b Number: ~.....-.-_.,...--,,- Test Organism: ~ac~, Test Inination: <;,- 'Y,=-O\ AnaJysl(s): (Jf>!Hr
LStlbbr: f\\ nS.D9 c-A. :'01 Dates Delivered: }€:j4 ~I Tesl Conclusion:~~" \ -C \ Reviewed. by: _
m~ Source N3ifie: ~...bi t. Dales Collected: '%~ .., i .- Y'J Dechlorinarion: _

pH

MEASUREMENTS

DO Sp. Condo (mgfL)

New Old New Old New Old Alkalinity Hardness Ammonia Chlorine
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Start Date: 8/14/2001
End Date: 8/21/2001
Sample Date: 8/15/2001
Comments:

Larval Fish Growth and Survival Test-96 Hr Survival
Test 10: AugRef-f Sample 10: RefTox
Lab 10: Coffey Laboratories Sample Type: NaCI
Protocol: EPAF 91-EPA Freshwater Test Species: PP-Pimephales promelas

Conc-gm/L
D-Control

1
2.5

4
5.5

8

1
1.0000
1.0000
1.0000
1.0000
1.0000
0.6000

2
1.0000
1.0000
1.0000
1.0000
0.8000
0.5000

3
1.0000
1.0000
0.9000
1.0000
0.7000
0.7000

4
1.0000
1.0000
1.0000
1.0000
0.9000
0.5000

Transform: Arcsin Square Root Rank 1-Tailed Number Total

Conc"l9m/L Mean N-Mean Mean Min Max CV% N Sum Critical Resp Number
D-Control 1.0000 1.0000 1.4120 1.4120 1.4120 0.000 4 0 40

1 1.0000 1.0000 1.4120 1.4120 1.4120 0.000 4 18.00 1;0·.00 0 40
2.5 0.9750 0.9750 1.3713 1.2490 1.4120 5.942 4 16.00 10.00 1 40

4 1.0000 1.0000 1.4120 1.4120 1.4120 0.000 4 18.00 10.00 0 40
5.5 0.8500 0.8500 1.1898 0.9912 1.4120 15.281 4 12.00 10.00 6 40
*8 0.5750 0.5750 0.8620 0.7854 0.9912 11.405 4 10.00 10.00 17 40

Auxiliary Tests
Shapiro-Wilk's Test indicates non-normal distribution (p <= 0.01)
Equality of variance cannot be confirmed
Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV TU
Steel's Many-One Rank Test 5.5 8 6.63325

Statistic
0.86901

Critical
0.884

Skew Kurt
0.22136 2.87439

Maximum Likelihood-Probit
Parameter Value SE 95% Fiducial Limits Control Chi-Sq Critical P-value Mu Sigma Iter
Slope 4.72175 1.06409 2.63613 6.80736 0 6.36025 7.81472 0.1 0.95795 0.21179 5
Intercept 0.47679 0.84772 -1.1847 2.13832
TSCR 1.0

/ .>
Point Probits gm/L 95% Fiducial Limits

0.9 I /EC01 2.674 2.9192 1.58574 3.75699
EC05 3.355 4.07 2.82323 4.81901 0.8 !

! /
EC10 3.718 4.85889 3.78646 5.58029 0.7

~/
EC15 3.964 5.47582 4.54664 6.25446
EC20 4.158 6.02154 5.17545 6.95747 5l 0.6

EC25 4.326 6.53287 5.70227 7.73222
c
8. 0.5

EC40 4.747 8.02225 6.94522 10.5752 II)

~/EC50 5.000 9.07719 7.68259 12.9954 ~ 0.4

EC60 5.253 10.2709 8.4495 16.0616 0.3
EC75 5.674 12.6124 9.83564 22.9848

~ /EC80 5.842 13.6834 10.4341 26.5301
0.2

EC85 6.036 15.0471 11.1718 31.3754 0.1 / V
/ ,I

EC90 6.282 16.9577 12.1672 38.7716 -------0: /

0.0
EC95 6.645 20.2446 13.7961 53.1047 1 10 100
EC99 7.326 28.2253 17.4336 95.9697

Dose gm/L

Page 1 ToxCalc v5.o.23 Reviewed by:__

scoEPA00027255



Larval Fish Growth and Survival Test-96 Hr Survival
Start Date:
End Date:
Sample Date:
Comments:

8/14/2001
8/21/2001
8/15/2001

Test ID: AugRef-f Sample ID: RefTox
Lab ID: Coffey Laboratories Sample Type: NaCI
Protocol: EPAF 91-EPA Freshwater Test Species: PP-Pimephales promelas

Dose-Response Plot
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Start Date: 8/14/2001
End Date: 8/21/2001
Sample Date: 8/15/2001
Comments:

Larval Fish Growth and Survival Test-7 Day Survival
Test 10: AugRef-f Sample 10: RefTox
Lab 10: Coffey Laboratories Sample Type: NaCI
Protocol: EPAF 91-EPA Freshwater Test Species: PP-Pimephales promelas

Conc-gm/L
O-Control

1
2.5

4
5.5

8

1
1.0000
1.0000
1.0000
0.8000
0.7000
0.3000

2
1.0000
1.0000
1.0000
1.0000
0.8000
0.5000

3
1.0000
1.0000
0.9000
0.9000
0.3000
0.1000

4
0.9000
1.0000
1.0000
1.0000
0.7000
0.1000

Transform: Arcsin Square Root Rank 1-Tailed Number Total
Conc:gm/L Mean ·N-Mean Mean Min Max CV% N Sum Critical Resp Number

O-Control 0.9750 1.0000 1.3713 1.2490 1.4120 5.942 4 1 40
1 1.0000 1.0256 1.4120 1.4120 1.4120 0.000 4 20.00 10.00 0 40

2.5 0.9750 1.0000 1.3713 1.2490 1.4120 5.942 4 18.00 10.00 1 40
4 0.9250 0.9487 1.2951 1.1071 1.4120 11.347 4 15.50 10.00 3 40

*5.5 0.6250 0.6410 0.9173 0.5796 1.1071 25.253 4 10.00 10.00 15 40
*8 0.2500 0.2564 0.5021 0.3218 0.7854 44.727 4 10.00 10.00 30 40

Auxiliary Tests Statistic
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.94318
Equality of variance cannot be confirmed
Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV TU
Steel's Many-One Rank Test 4 5.5 4.69042

Critical
0.884

Skew Kurt
-0.5084 0.86716

Maximum Likelihood-Probit
Parameter Value SE 95% Fiducial Limits Control Chi-Sq Critical P-value Mu Sigma Iter
Slope 6.98667 1.23616 4.56379 9.40955 0.025 1.15149 7.81472 0.76 0.80239 0.14313 4
Intercept -0.606 0.96973 -2.5067 1.29464
TSCR 0.01491 0.01154 -0.0077 0.03753 1.0
Point Probits gm/L 95% Fiducial Limits

0.9
EC01 2.674 2.94727 1.98014 3.60351
EC05 3.355 3.68945 2.77451 4.28537 0.8

EC10 3.718 4.15874 3.31245 4.71238 0.7
EC15 3.964 4.50864 3.72559 5.03448
EC20 4.158 4.8076 4.08254 5.3163 5l 0.6

EC25 4.326 5.07984 4.40696 5.58192
s::
&. 0.5

EC40 4.747 5.83617 5.27047 6.39896 II)

EC50 5.000 6.34439 5.7909 7.04125 &0.4

EC60 5.253 6.89686 6.29665 7.82932 0.3
EC75 5.674 7.92372 7.12446 9.48675
EC80 5.842 8.37241 7.45858 10.2706

0.2

EC85 6.036 8.92759 7.85742 11.2814 0.1

EC90 6.282 9.67872 8.37798 12.7134
0.0

EC95 6.645 10.9098 9.19687 15.2047
1 10 100

EC99 7.326 13.6571 10.9203 21.3371
Dose gm/L

Page 1 ToxCalc v5.0.23 Reviewed by:__
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Start Date: 8/14/2001
End Date: 8/21/2001
Sample Date: 8/15/2001
Comments:

Larval Fish Growth and Survival Test-7 Day Survival
Test 10: AugRef-f Sample 10: RefTox
Lab 10: Coffey Laboratories Sample Type: NaCI
Protocol: EPAF 91-EPA Freshwater Test Species: PP-Pimephales promelas

Dose-Response Plot
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Larval Fish Growth and Survival Test-7 Day Growth
Start Date:
End Date:
Sample Date:
Comments:

8/14/2001
8/21/2001
8/15/2001

Test 10: AugRef-f Sample 10: Reffox
Lab 10: Coffey Laboratories Sample Type: NaCI
Protocol: EPAF 91-EPA Freshwater Test Species: PP-Pimephales promelas

Conc-gm/L
D-Control

1
2.5

4
5.5

8

1 2 3 4
0.5980 0.4620 0.6240 0.6540
0.6290 0.8240 0.7190 0.6380
0.6970 0.5990 0.7900 0.5490
0.4980 0.4490 0.5510 0.8140
0.2240 0.2640 0.1500 0.3480
0.1080 0.1770 0.0270 0.0440

Transform: Untransformed 1-Tailed Isotonic
Conc-gm/L Mean N-Mean Mean Min Max CV% N t-Stat Critical MSD Mean N-Mean

D-Control 0.5845 1.0000 0.5845 0.4620 0.6540 14.510 4 0.6486 . 1.0000
1 0.7025 1.2019 0.7025 0.6290 0.8240 12.889 4 -1.606 2.410 0.1771 0.6486 1.0000

2.5 0.6587 1.1270 0.6587 0.5490 0.7900 16.233 4 -1.011 2.410 0.1771 0.6486 1.0000
4 0.5780 0.9889 0.5780 0.4490 0.8140 28.158 4 0.088 2.410 0.1771 0.5780 0.8912

*5.5 0.2465 0.4217 0.2465 0.1500 0.3480 33.475 4 4.600 2.410 0.1771 0.2465 0.3801
*8 0.0890 0.1523 0.0890 0.0270 0.1770 76.685 4 6.744 2.410 0.1771 0.0890 0.1372

Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.95239 0.884 0.69867 0.25399
Bartlett's Test indicates equal variances (p =0.74) 2.73096 15.0863
Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV TU MSDu MSDp MSB MSE F-Prob df
Dunnett's Test 4 5.5 4.69042 0.17707 0.30295 0.24745 0.0108 3.2E-07 5, 18

1084 6

Dose gm/L
2

1.0,--------------,

0.9

0.8

0.7

0.6

CII 0.5
II)

g 0.4

~ 0.3

~ 0.2

0.1

O.O.--+-~...

-0.1

-0.2

-0.3 -t-.- ...,....,......,......,......,r-1
o

Linear Interpolation (200 Resamples)
95% CL(Exp) Skew
0.8326 4.7036 -0.1553
1.5652 4.5072 -0.6497
2.6333 4.5788 -0.9269
3.1232 4.7079 -0.9714
3.4765 4.8391 -0.7400
4.2554 5.2707 -0.3019
4.6714 5.6262 0.0247

SO
0.7247
0.5512
0.4031
0.3110
0.2477
0.1712
0.1570

3.1892
3.8783
4.1208
4.2676
4.4143
4.8545
5.1480

gm/LPoint
IC05
IC10
IC15
lC20
IC25
IC40
lC50

Page 1 ToxCalc v5.0.23 Reviewed by:__
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Start Date:
End Date:
Sample Date:
Comments:

8/14/2001
8/21/2001
8/15/2001

Larval Fish Growth and Survival Test-7 Day Growth
Test ID: AugRef-f Sample ID: Reflox
Lab 10: Coffey Laboratories Sample Type: NaCI
Protocol: EPAF 91-EPA Freshwater Test Species: PP-Pimephales promelas

Dose-Response Plot
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Ceriodaphnia Survival and Reproduction Test-48 Hr Survival
Start Date: 8/14/2001 Test ID: Augrefto-C Sample ID: Aug RefTox
End Date: 8/21/2001 Lab ID: Coffey Labortories Sample Type: NaCI
Sample Date: Protocol: EPAF 91-EPA Freshwater Test Species: CD-Ceriodaphnia dubia
Comments:
Conc-gm/L 1 2 3 4 5 6 7 8 9 10

D-Control 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
0.5 1.0000 1.0000 1.0000 1.0000 1.0000 1,0000 1.0000 1.0000 1.0000 1.0000

1 0.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
1.5 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000

2 0.0000 1.0000 0.0000 0.0000 0.0000 0.0000 0.0000 1.0000 1.0000 1.0000
3 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Not Fisher's 1-Tailed Number Total
Conc-gm/L Mean N-Mean Resp Resp Total N Exact P Critical Resp Number

D-Control 1.0000 1.0000 0 10 10 10 0 10
0.5 1.0000 1.0000 0 10 10 10 1.0000 0.0500 0 10

1 0.9000 0.9000 1 9 10 10 0.5000 0.0500 1 10
1.5 1.0000 1.0000 0 10 10 10 1.0000 0.0500 0 10
*2 0.4000 0.4000 6 4 10 10 0.0054 0.0500 6 10
*3 0.0000 0.0000 10 0 10 10 0.0000 0.0500 10 10

Hypothesis Test (1-tail, 0.05)
Fisher's Exact Test

NOEC
1.5

LOEC ChV
2 1.73205

TU

Maximum Likelihood-Probit
Parameter Value SE 95% Fiducial Limits Control Chi-Sq Critical P-value Mu Sigma Iter
Slope 7.96309 3.61915 -3.5547 19.4809 0 8.62768 7.81472 3.0E-02 0.27568 0.12558 5
Intercept 2.80477 1.06408 -0.5816 6.19114
TSCR 1.0
Point Probits gm/L 95% Fiducial Limits

0.9
EC01 2.674 0.9628
EC05 3.355 1.17251 0.8
EC10 3.718 1.30238 0.7
EC15 3.964 1.39804
EC20 4.158 1.47906 51 0.6
EC25 4.326 1.55229 c

&. 0.5
EC40 4.747 1.75332 I/)

EC50 5.000 1.88658 ~ 0.4

EC60 5.253 2.02998 0.3
EC75 5.674 2.29286
EC80 5.842 2.40639

0.2

EC85 6.036 2.54583 0.1
EC90 6.282 2.73283 0,0
EC95 6.645 3.03553

0.1 1 10
EC99 7.326 3.69672
Significant heterogeneity detected (p = 3.00E-02) Dose gm/L

Page 1 ToxCalc v5.0.23 Reviewed by:__
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Ceriodaphnia Survival and Reproduction Test-48 Hr Survival
Start Date:
End Date:
Sample Date:
Comments:

8/14/2001
8/21/2001

Test 10: Augrefto-C Sample 10: Aug Ref Tox
Lab 10: Coffey Labortories Sample Type: NaCI
Protocol: EPAF 91-EPA Freshwater Test Species: CD-Ceriodaphnia dubia

Dose-Response Plot
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Ceriodaphnia Survival and Reproduction Test-Reproduction
Start Date: 8/14/2001 Test 10: Augrefto-C Sample 10: Aug RefTox
End Date: 8/21/2001 Lab 10: Coffey Labortories Sample Type: NaCI
Sample Date: Protocol: EPAF 91-EPA Freshwater Test Species: CD-Ceriodaphnia dubia
Comments:
Conc-gm/L 1 2 3 4 5 6 7 8 9 10

D-Control 18.000 18.000 15.000 15.000 9.000 13.000 13.000 14.000 18.000 15.000
0.5 11.000 8.000 13.000 15.000 0.000 12.000 8.000 11.000 7.000 6.000

1 0.000 9.000 9.000 6.000 4.000 1.000 5.000 4.000 5.000 6.000
1.5 3.000 3.000 7.000 2.000 3.000 4.000 4.000 1.000 7.000 2.000

2 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
3 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Transform: Untransformed Rank 1-Tailed Isotonic
Conc-gm/L Mean N-Mean Mean Min Max CV% N Sum Critical Mean N-Mean

D-Control 14.800 1.0000 14.8000 9.0000 18.0000 19.058 10 14.800 1.0000
'"0.5 9.100 0.6149 9.1000 0.0000 15.0000 47.038 10 65.50 75.00 9.100 0.6149

*1 4.900 0.3311 4.9000 0.0000 9.0000 59.655 10 56.00 75.00 4.900 0.3311
*1.5 3.600 0.2432 3.6000 1.0000 7.0000 55.863 10 55.00 75.00 3.600 0.2432

'"2 0.000 0.0000 0.0000 0.0000 0.0000 0.000 10 55.00 75.00 0.000 0.0000
*3 0.000 0.0000 0.0000 0.0000 0.0000 0.000 10 55.00 75.00 0.000 0.0000

Auxiliary Tests Statistic Critical Skew Kurt
Kolmogorov 0 Test indicates non-normal distribution (p <- 0.01) 1.58031 1.035 -0.713 3.078
Equality of variance cannot be confirmed
Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV TU
Steel's Many-One Rank Test <0.5 0.5

Linear Interpolation (200 Resamples)
Point gm/L SO 95%CL Skew
IC05'" 0.0649 0.0188 0.0438 0.1150 1.4199
IC10'" 0.1298 0.0376 0.0876 0.2301 1.4199
IC15'" 0.1947 0.0563 0.1315 0.3451 1.4199 1.0
IC20'" 0.2596 0.0725 0.1753 0.4601 1.1736
IC25'" 0.3246 0.0840 0.2191 0.5364 0.8268

0.9

IC40 0.5262 0.1057 0.3505 0.7223 0.1416 0.8

IC50 0.7024 0.1228 0.4382 0.9094 -0.1444 0.7
'" indicates IC estimate less than the lowest concentration

m0.6
£:
&. 0.5
III

~ 0.4

0.3

0.2

0.1

0.0

0 2 3 4

Dose gm/L
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Start Date:
End Date:
Sample Date:
Comments:

8/14/2001
8/21/2001

Ceriodaphnia Survival and Reproduction Test-Reproduction
Test 10: Augrefto-C Sample 10: Aug Ref Tox
Lab 10: Coffey Labortories Sample Type: NaCI
Protocol: EPAF 91-EPA Freshwater Test Species: CO-Ceriodaphnia dubia

Dose-Response Plot
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Ceriodaphnia Survival and Reproduction Test-7 Day Survival
Start Date: 8/14/2001 Test ID: Augrefto-C Sample ID: Aug RefTox
End Date: 8/21/2001 Lab ID: Coffey Labortories Sample Type: NaCI
Sample Date: Protocol: EPAF 91-EPA Freshwater Test Species: CD-Ceriodaphnia dubia
Comments:
Conc-gm/L 1 2 3 4 5 6 7 8 9 10

D-Control 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
0.5 1.0000 1.0000 1.0000 1.0000 0.0000 1.0000 1.0000 1.0000 1.0000 1.0000

1 0.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
1.5 1.0000 0.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000

2 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 1.0000 0.0000 0.0000
3 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Not Fisher's 1-Tailed Number Total
Conc-gm/L Mean N-Mean Resp Resp Total N Exact P Critical Resp Number

D-Control 1.0000 1.0000 a 10 10 10 0 10
0.5 0.9000 0.9000 1 9 10 10 0.5000 0.0500 1 10

1 0.9000 0.9000 1 9 10 10 0.5000 0.0500 1 10
1.5 0.9000 0.9000 1 9 10 10 0.5000 0.0500 1 10
*2 0.1000 0.1000 9 1 10 10 0.0001 0.0500 9 10
"3 0.0000 0.0000 10 0 10 10 0.0000 0.0500 10 10

Hypothesis Test (1-tail, 0.05)
Fisher's Exact Test

NOEC LOEC ChV TU
1.5 2 1.73205

Maximum Likelihood-Probit
Parameter Value SE 95% Fiducial Limits Control Chi-Sq Critical P-value Mu Sigma Iter
Slope 4.78806 2.99299 -4.737 14.3131 a 17.7055 7.81472 5.1E-04 0.18982 0.20885 5
Intercept 4.09113 0.80429 1.53153 6.65074
TSCR 1.0
Point Probits gm/L 95% Fiducial Limits
EC01 2.674 0.50577

0.9

EC05 3.355 0.70192 0.8

EC10 3.718 0.83592 0.7
EC15 3.964 0.9405
EC20 4.158 1.03287 ~ 0.6

EC25 4.326 1.11931 c
&. 0.5

EC40 4.747 1.37059 en

EC50 5.000 1.54817 &0.4

EC60 5.253 1.74877 0.3
EC75 5.674 2.14135
EC80 5.842 2.32057 0.2

EC85 6.036 2.54848 0.1

EC90 6.282 2.86731
0.0

EC95 6.645 3.41469
0.1 1 10

EC99 7.326 4.73897
Significant heterogeneity detected (p =5.06E-04) Dose gm/L

Page 1 ToxCalc v5.0.23 Reviewed by:__
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start Date:
End Date:
Sample Date:
Comments:

8/14/2001
8/21/2001

Ceriodaphnia Survival and Reproduction Test-7 Day Survival
Test 10: Augrefto-C Sample 10: Aug Ref Tox
Lab 10: Coffey Labortories Sample Type: NaCI
Protocol: EPAF 91-EPA Freshwater Test Species: CD-Ceriodaphnia dubia

Dose-Response Plot
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APPEND~C

CHAINS-OF-CUSTODY

COFFEY LABORATORIES, INC.
12423 N.E. Whitaker Way. Portland. OR • 97230. (503) 254-1794. FAX (503) 254-1452
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~a d ,

CENTRAL OREGON BRANCH
827SW 7th
Redmond, OR 97756
PHONE/FAX. (541) 548-0972

Report ~'7) . LJ '(
Attention: . P Y'\ \ <, or lA. S c.Jc-.j lC!
Company t

Name: WQ £<k ex- >S / ItrPn ;c..
Mailing
Address: '"1)..,0 0 rD - W - ~+J3---vs.

YOr ± lo. (\0..0 ( I cJ\L
Phone:(~-o3 ) d-I 9- 7 '3 7 t.eFAX:~ '-( ( 7 - 4/4 4

Report Instructions (Special - Additional- Job Specific):

, ,
\. , l J ~ , I I t .~ l j

COFFEY LABORATORIES, INC.·
CHAIN OF CUSTODY AGREEMENT

CORPORATE HEADQUARTERS
12423 NE "'?Jltaker Way .
Portland, OR 97230

(503) 254-1794 FAX' (503) 254-1452

PO Number: l-!>O007 S70L.
Project Number: CJ r- 9<)

Project Name: Brd~S5a'1 ~.
EPA Protocol Containen: YIN Other: _

Ij]
Sample Turnaround

0
Reporti.n& Request

Standard State Compliance Fonnat

0 Priority (Additonal Fee)
0 FAX Rcaulta - Preliminary

0 Rush (Additional Fee) ~ FAX RelultA-Final

0 Verbala Reaulta

0 Emergency (Additional Fee) 0 Extra Report Copy

Initiala: ~4' (Feu Aaaociated)

EASTERN OREGON BRANCH
419SW 5th
Pendleton, OR 97801
PHONE/FAX (541) 276-0385

o VISA 0 MlC Cardholdcrl, _

Card ,., Expl,__-,--_,--_

Cub I Cbeck I CC:$, /:, _

B!lllD&Code. 1 2 3 4

QC LEVEL: 1 2 3 4

FEDX BUS COURIERS UPS LAB CLIENT MAIL AIR

Sample ID Loc. ID 1/ CoUec:tlon
Date I nm. Media Analylil Requ... ted TOOltl

Profile

Ol--l:S
v

R01\

Sampled By: ~ (.l~, 11/\. L'\ ,l,-" . /\ L J

'~ ..... - ·'1A
·r"1 ) I \ r ....... '--.. / .;; ,

I] .....

AllI'HORlZiD CUBTOMiRSICNATURE /).-) /i h .u A...-i-- L·t (-?~) DATEI g-., 17. Or

Samplt Comment. Rollnqul.h~ by: (PI.... SICn) Dal. TIm.

While Copy-Labortuory Yellow Copy - Customer COMPLETE 1HIS FORM PER. INSTRUCIlONS ON REVEisE~SIDE ~~ ( f

~:~~Ol~~~~~~~~TFS~O~~~~~!l~~~rrgJ:y~JtG_~ FOR

scoEPA00027268



CENTRAL OREGON BRANCH
827SW 7th
Redmond, OR 97756
PHONE/FAX (541) 548-0972

COFFEY LABORATORIES, INC.·
CHAIN OF CUSTODY AGREEMENT

CORPORATE HEADQUARTERS
12423 NE 1WI1taker Way
Portland, OR 97230

(503) 254-1794 FAX: (503) 254-1452

EASTERN OREGON BRANCH
419 SW 5th
Pendleton, OR 97801
PHONE/FAX (541) 276-0385

Report
K o-t-'k- S c.1Y leA

PO Number: Lf5Voo 7,57 0 C.
Attention: -=ro'" FOR LABORAT~Uf( ONLY P&&C of__

Company
Project Number: 0/-'11·

Job Numben (r::t- \ (0B l ffiL
We eAs:.e<t': cS; Ifr-u-n It...Name: Project Namc: BiOGi SS'*'1 ~ ~- 2.,00 (

Cuatabbrl (;\) 8 (/b-e (B..l l±Mailing ONEW

Address: "'1.La 0 I'D, L;J- Er-IDJ.+~
EPA Protocol Containcn: YIN Othcr:

yO): ± lOI/h,Q (
Sample Tumareund Reportina Request

o VISA 0 MIG Cardholder.

,U'L ~ 0Standard Slate Compliance Format
Card I, Exp: , I

Phone:(SD3 ) ,;L14- ]:3 7 t.eFAX:~ -u 7 - 4/4 L( 0 Priority (Additonal Fcc)
0 FAX Results - Preliminary

Cuh I Check I CCIS II

Report Instructions (Special - Additional- Job Specific): 0 Rush (Additional Fee) ~ FAX Re.ulu-Final

0 BlI1ID& Code, 1 1 3 4
Vcrbala Re.ultl

0 Emergency (Additional Fee) 0 EXIra Report Copy QC LEVEL: 1 1 3 .c

Initials: )ys' (FcCi AllocialCd)
FEDX BUS COURIERS UPS LAB CLIENT MAIL AIR

Sampl.m Lee, ID I CoUecdon Media AnaI)'.I. Requeated reol'
Dale I nm. Profile

,
01- 9/ I~Z' -f..1 .~ ?'7sZ ~~

In,. U'o f..:o......ok~J~~ (L,rJO ~.

( ~ ~ 70> 0).v v-.lV1~' o. Fo-.-f~ .... Ce>Y I CJ

r;o--j =~\ V

R01~
(\) I /~0
?JI --9v.

Sampled By: ~". AA.... "L /I~J AllTHORlZIID CUITOMII:R IICNATURJ: RtI...., ~('... J ....... ~ l. ) DATI: ~. IS (0/

Sampl. Comm... lJ Rellnqul.h~ by: (1'1<.... SICn) Dala TIm. ,-...., Roal-.d br: (SICn) 0.1. 11me

~U..A JJ-tw 1. ) IRlr~/ ~~ V-.L1 L / 1'X'l\-U\ IC)-50
~/'~ n

/ I~ "J11) ~ I) IX/IS/Of /E\(J~

._1 ./ \. /
W,", c,py,c."rot,,, Y,Yow C,py - Customer COMl'LETE THIS FORM I'ER INSI1l.UCTIONS 0,.. r ___ SIDE ~

SUBMISSION OF SAMPLES WITH TESTING REQUIREMENTS TO eLI wur, BE UNDERSTOOD BE AGREEMENT FOR
C;"l~Vl~F.C: TN ACCORDANCE WITH THE CONDITIONS LISTED ON THE BACK OF THE CLIENT CO .

scoEPA00027269



CENTRAL OREGON BRANCH
827SW71h
Redmond, OR 97756
PHONE/FAX (541) 548-0972

COFFEY LABORATORIES, INC.'
CHAIN OF CUSTODY AGREEMENT

CORPORATE HEADQUARTERS
12423 NE Whitaker Way
Portland, OR 97230

(503) 254-1794 FAX' (503) 254-1452

EASTERN OREGON BRANCH
419SW 5th
Pendleton, OR 97801
PHONE/FAX (541) 276-0385

Report
K O--tt.. S ch1 leA PO Number: '-/5"0007.570L

FOR LABORATORY USE ONLY P&&C of
Attention:10Y'l

Project Number: 01 - 90
Job Number: !\-'\>(·A \C)E~· \'-?:'lf2-=-/Company

WQ £'<k.ea:: :Sj I-h--Qy) Ie.. BIQCI,-$Sd-Y - A-bS - '2..00 ]Name: Project Name: --J ''--Y'he "C' ~Mailing \. ) Cwtabbr: " \ ('~~:~, (::...) 't ~- ONEW

Ewn.+Jb.-ts:. EPA Protocol Containers: YIN Other:Address: '"1 ,Lo 0 yo, W· o VISA 0 Mle Cardholder:

Thrt [0. thO ( lOlL ~
Sample Turnaround

0
Reporting Request

Standard SUte Compliance Format
Card II Exp: I I

Phone:(S-03) 0l-19 -]:3] ~ FAX:~ l.{ /7- 4/'14 0 Priority (Additonal Fee)
0 FAX RuultJ .. Preliminary

Cula I Check I CC:S I:

Report Instructions (Special .. Additional- Job Specific): 0 Rush (Additional Fee) ~ FAX RelultJ-Final

0 Bl111D& Codel 1 :1 3 of
Vemala Resulta

0 Emergency (Additional Fee) 0 Extra Report Copy QCLEVEL: 1 :1 3 of

Initials: ~\ (Feel Aaaociated)
FEDX BUS COURIERS UPS LAB CLIENT /MIL AIR

Sample lD Loc, In , Collection Media Analylia Requ ... ted ~J'...... ,
Date l'lime e Pro!.lI,V

01-90 K{= If' 4~
Wt:...~ ,F"-*' h. au:;) .,j. tLro o ~ ,~Plf!~.13·()J oers ..hlYll' '. Fo-.-t~ '" CeK1 o

0""0-:; )
v

Boi\ /C/(-rJ" I
, ) .. l\ '\ \ I , ~

IF, C 'I)') ;')

'j-=:'\ I !I\

J -,
Sampled By:l / J,,, ~~.cI • ~V AlTfHORIZIlD CUSTOMKR SICNATUJUt \.LJt'" I h~A.J DATE: ~'13'o/

Sample CommentJ R.Uoqul.h~ by: (Ph.... SI,o) Dal. TIm. R_lved by: (51'0) Dale TIme

~Il lei k\A.) 1AuJI) If(''./J'oI 1090 0 ~ j""") v-l~-O\. II"~
\- .>7 _

1£4B AC:--..,c=-'" <:--1130 16\ t: (J-l-
( -:

---<,

White Copy-Laboraiory Yellow Copy - Customer COMPLETE 1HIS FORM PER INsmUcnONS ON SIDE -- '"
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APPENDIXD

ORGANISM msroav

COFFEY LABORATORIES, INC.
12423 N.E. Whitaker Way. Portland, OR. 97230. (503) 254-1794. FAX (503) 254-1452

scoEPA00027271



Environmental Consulting &Testing
1423 N. 8th St. Suite 118 • Superior, WI 54880

(715) 392-6635 • Fax (715) 395-2403
www.ectesting.com

SHIPPING DATE: 08-13-01

FROM: ECT SUPERIOR, WI.

TO: COFFEY LAB
12423 N.E. WHITAKER
PORTLAND, OR 97230
503-254-1794

SPECIES:
DATE OF
NUMBER:
TEMP. AT

FATHEAD MINNOW (PIMEPHALES PROMELAS)
HATCH: 08-13-01 BETWEEN 1000 AND 1100
500 +
SHIPPING: 24.6

JOB ~ verbal HEIDI BRIAN

HR CENTRAL

SHIPPED BY: FEDERAL EX. 1058-1533-3

WATER CHEMISTRY RECORDS

RECENT REF. TESTS WITH NACL
(Overall mean (s.d.) = 2.47 (1.03) gil n=42 *4.73 (1.02 ) gil
n=75 (0.41 gil to 4.53 gil) (2.69 gil to 6.77 gil)

2001
JAN. CHRONIC IC25 = 2.36 gil ACUTE (01 DAY OLD) LC50 = 6.02 gil
FEB. CHRONIC IC25 = 1. 94 gil ACUTE (01 DAY OLD) LC50 = 5.22 gil
MAR. CHRONIC IC25 = 1.98 gil ACUTE (01 DAY OLD) LC50 = 3.55 gil
APR. CHRONIC IC25 = 2.12 gil ACUTE (01 DAY OLD) LC50 = 4.87 gil
MAY CHRONIC IC25 = 2.82 gil ACUTE (01 DAY OLD) LCSO = 7.56 gil
JUNE CHRONIC IC25 = 3.35 gil ACUTE (01 DAY OLD) LC50 = 7.05 gil
JULY CHRONIC IC25 = 2.01 gil ACUTE (01 DAY OLD) LC50 = 4.05 gil
AUG. CHRONIC IC25 = gil ACUTE (01 DAY OLD) LC50 = gil
2000
SEP. CHRONIC IC25 = 2.73 gil ACUTE (01 DAY OLD) LCSO = 6.26 gil
OCT. CHRONIC IC25 = 2.17 gil ACUTE (01 DAY OLD) LC50 = 4.50 gil
NOV. CHRONIC IC25 = 2.34 gil ACUTE (01 DAY OLD) LCSO = 6.73 gil
DEC. CHRONIC IC25 = 2.20 gil ACUTE (01 DAY OLD) LC50 = 4.15 gil

*Acute Toxicity Data extrapolated from Chronic Data
Origin of brood stock is EPA-Duluth, MN

scoEPA00027272



IIWACKE~~
Wacker Siltronic Corporation.

January 14, 2003

Dr. Elliot Zais
Water Quality Source Control
Department of Environmental Quality Northwest Region
2020 SW Fourth Avenue, Suite 400
Portland, Oregon 97201-4987

Dear Dr. Zais,

ER004:JC

The second Bioassay of Wacker's effluent passes the requirements of our NPDES permit number 101128.

CH2MHill results for December 2002

Acute (48-hour) Results:

NOEC
ZID Pass Criteria 1

Chronic Results:

NOEC
Mixing Zone Pass Criteria 1

Survival (% Effluent)
Ceriodaphnia dubia

30%
:?:13.4%

Survival (% Effluent)
Ceriodaphnia dubia

7.5%
:?: 1.8%

Pimephales prornelas
30%
:?:13.4% .

Pimephales promelas
30%
:?: 1.8%

The first bioassay test did not pass the permit requirements. A QC failure at CH2MHill Biomonitoring
Services required that the waste steam be resampled December 8, 2002. The test results were received
January 13, 2003.

If you have any questions, please contact Jim Claxton at 503-219-7313.

Regards,

WACKER SILTRONIC CORPORATION

Thomas C. McCue
Environmental Manager

cc: Tom Rothschild
NPDES DMR File

1 CH2MHILL. Mixing Zone Effluent Dilution Evaluations prepared for Wacker Siltronic Corporation in 1994, 1995 and 1996. The NPDES
discharge permit defines, for Wacker's effluent discharge to the Willamette River, a zone of initial dilution (ZID) having a 5-foot radius
from the point of discharge at Outfall 003, and a mixing zone having a 50-foot radius from the point of discharge at Outfall 003. The
mixing zone dilution studies identified worst-case (0.1 feet! second as current velocity) dilutions at distances of 5 and 50 feet from the
discharge point of 7.5:1 and 55.5:1 (o"ota{QEftlue"u respectively. These dilutions are equivalent to 13.4% effluent at the edge of the ZID
and 1.8% effluent at the edge of the mixing zone. According to the discharge permit, the effluent is considered to be acutely toxic if an
acute test No-Qbservable-Effects-Concentration (NOEC) is less than 13.4% effluent, and is considered to be chronically toxic if a chronic
test NOEC is less than 1.8% effluent. Conversely, the effluent is considered to be in compliance for toxicity if the acute test NOEC>
13.4% effluent and the chronic test NOEC >'1.8% effluent. -

A 08-9000 and18014001 Certified Corporation

:._:,.;:.:'.:;-----".::;:.

WackerSiltronic Corporation
7200 NWFrontAvenue"
Portland, OR 97210-3676
Phone (503) 243-2020
TOD (503) 241-7519
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'WACKER 1'--8.......-,,1 ____

Wacker Siltronic Corporation
7200 NW Front Avenue, Portland OR 97210-3676, USA

Dr. Elliot Zais
Water Quality Source Control
Department of Environmental Quality Northwest Region
2020 SW Fourth Avenue, Suite 400
Portland, Oregon 97201-4987

Date 2002-Dec-13

Reference 'August 2002 Bioassay Update

The following table shows the time line of events for this year's bioassay:

JIM CLAXTON
ENVIRONMENTAL ENGINEER

Wacker Siltronic Corporation
7200 NW Front Avenue
Portland OR 97210-3676, USA
Tel. +15037313
Fax +1 5037599
jim_claxton@sillronic.com

ER053.JWC

Sample Date Test result Comments

Week of Aug 5 Test aborted
Due to a miss communication between Coffey Labs and Wacker, the
wrong sample dilutions were used for the analysis so the test was aborted,

Week of Aug 26
.QC problems Control organisms did not meet the QC requirements of the analysis, no

no results test results. Test re-scheduled ,
Testing could not be re-scheduled until the week of Oct 7, There were a

Samples Failed number of reasons for this (see letter dated Sept 10, 2002) but briefly:
i 1. Neither CH2M-Hill nor Coffey labs could re-schedule the test until the

Week of Oct 7' .Re-test scheduled week of Sept 23.
for the week of 2. Wacker scheduled a partial-manufacturing shutdown to perform plant

Nov. 3. maintenance from Sept 22 to October 1, so any sampling during this
week would not represent the entire waste steam.

QC problems
Wacker contacted CH2M-Hill Dec 2 to check on results. Wacker was told

Week of Nov 3 that the test would need to be repeated because the control organisms did
no results

not meet the QC requirements of the analysis. Test re-scheduled.
" The earliest a re-test that could be scheduled was the week of Dec 8.

Week of Dec 8 In process
The samples will be analyzed by CH2M-Hill.

If you have any questions, please contact Jim Claxton.

Regards,

WACKER SILTRONIC CORPORATION

Thomas C. McCue
Environmental Manager

cc: Tom Rothschild
Bioassay 2002 File

, -- ._-_.'.--' ",,-,-,.,,
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Wacker Siltronic Corporation
7200 NW Front Avenue, Portland OR 97210-3676, USA

Dr. Elliot Zais
Water Quality Source Control
Department of Environmental Quality Northwest Region
2020 SW Fourth Avenue, SuiteAOO
Portland, Oregon 97201-4987

Date 2002-Sept-10

Reference August 2002 Bioassay Results

Dear Dr. Zais\

JIM CLAXTON
ENVIRONMENTAL ENGINEER

Wacker Siltronic Corporation
7200 NW Front Avenue
Portland OR 97210-3676, USA
Tel. +1 5037313
Fax +1 5037599
jim_claxton@siltronic.com

ER039.JWG

This letter is to inform you that Wacker Siltronic Corporation will not be submitting annual bioassay results by
September 15,2002, as discussed with you last week and as required by our NPDES permit number 101128.

Bioassay samples are normally taken during the first week of August. Samples were taken the week of August 5.
Due to a miss communication between Coffey Laboratories and Wacker Siltronic, the wrong dilution factors were
used in preparing the test samples. The test was aborted. The test was re-scheduled and samples were taken
the week of August 26, 2002. During the performance of the bioassay, the control organisms died and the test
was aborted. Please refer to the attached letter from Coffey Laboratories.

Coffey Laboratories is investigating the cause of the deaths of the control organisms. However, due to the
investigation Coffey Laboratories has closed their bioassay department until they have completed a series of
Quality Control tests to re-certify this area for use. Coffey Laboratories is confident that the re-certification

. process will be completed by the week of September 23, 2002. CH2M-Hill was contacted but their bioassay
schedule is also filled until the week of September 23, 2002.

Beginning September 22 Wacker Siltronic has scheduled a partial-manufacturing shutdown to perform
maintenance until October 1. Bioassay samples taken during this period would not be representative of the
normal Wacker Siltronic effluent. The bioassay lsre-scheouled for the week of October 7,2002. Bioassay results
will be submitted by November 15, 2002. If you have any questions, please contact Jim Claxton.

Regards,

WACKER SILTRONIC CORPORATION

Thomas C. McCue
Environmental Manager

cc: Tom Rothschild
Bioassay 2002 File

SCOEPA00027278



IWACKER I
Wacker Siltronic Corporation

November 8, 2002

Dr. Elliot Zais
Water Quality Source Control
Department of Environmental Quality Northwest Region
2020 SW Fourth Avenue, Suite 400
Portland, Oregon 97201-4987

Dear Dr. Zais,

ER047:JC

Below are the results of the annual bioassay test performed October 8 through October' 15, 2002 as required
in our NPDES permit number 101128. The results of the bioassay do not comply with the conditions of
our permit. A second Bioassay is scheduled for November with sampling dates of November 4, 6 and 8.

Coffey Labs results for October 2002

Acute (48-hour) Results:

NOEC
ZID Pass Criteria1

Chronic Results:

NOEC
Mixing Zone Pass Criteria1

Survival (% Effluent) .
Ceriodaphnia dubia

15%
~13.4%

Survival (% Effluent)
Ceriodaphnia dubia

30%
~ 1.8%

Pimephales promelas
7.5%

~13.4%

Pimephales promelas
<1.9%
~ 1.8%

If you have any questions, please contact Jim Claxton at 503-219-7313.

Regards,

WACKER SILTRONIC CORPORATION

Thomas C. McCue
Environmental Manager

cc: Tom Rothschild
NPDES DMR File

1 CH2MHILL. Mixing Zone Effluent Dilution Evaluations prepared for Wacker Siltronic Corporation in 1994, 1995 and 1996. The NPDES
discharge pennit defines, for Wacker's effluent discharge to the Willamette River, a zone of initial dilution (ZID) having a 5-foot radius
from the point of discharge at Outfall 003, and a mixing zone having a 50-foot radius from the point of discharge at Outfall 003. The
mixing zone dilution studies identified worst-case (0.1 feet! second as current velocity) dilutions at distances of 5 and 50 feet from the
discharge point of 7.5:1 and 55.5:1 (OTotaIOEmuent) respectively. These dilutions are equivalent to 13.4% effluent at the edge of the ZID
and 1.8% effluent at the edge of the mixing zone. According to the discharge permit, the effluent is considered to be acutely toxic if an
acute test LCso is less than 13.4% effluent, and is considered to be chronically toxic if a chronic test LC50 is less than 1.8% effluent.
Conversely, the effluent is considered to be in compliance for toxicity if the acute test LC50 ::: 13.4% effluent and the chronic test LCso :::
1.8% effluent.

A 05-9000 andISO 14001 Certified corporauon

WackerSiltronic Corporation
7200 NWFrontAvenue
Portland, OR 97210-3676
Phone (503) 243-2020
TOO (503) 241-7519
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21 December, 2002

Thomas Rothschild
Wacker Siltronics Corporation
7200 N.W. Front
Portland, OR 97210

RE: Bioassay

Seattle 11720 NorthCreekPkwyN,Suite 400, Bothell, WA98011-8244
425.420.9200 fax 425.420.9210

Spokane East 11115 Montgomery, Suite B,Spokane,WA99206-4776
509.924.9200 fax 509.924.9290

Portland 9405 SWNimbusAvenue,Beaverton,OR 97008-7132
503.906.9200 fax 503.906.9210

Bend 20332 Empire Avenue,Suite F-l, Bend,OR 97701-5711
541.383.9310 fax 541.382.7588

Enclosed are the results of analyses for samples received by the laboratory on 11/06/02 10:45. If
you have any questions concerning this report, please feel free to contact me.

Sincerely,

Brian Cone
Industrial Services Manager

Work Orders included in this report:

P2K0143

North CreekAnalytical. Inc.
Environmental Laboratory Network

_ .2__
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Seattle 11720 North CreekPkwy N,Suite400, Bothell, WA 98011-8244
425.420.9200 fax425.420.9210

Spokane East11115 Montgomery, Suite B,Spokane,WA 99206-4776
509.924.9200 fax509.924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
503.906.9200 fax503.906.9210 .

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711
541.383.9310 fax541.382.7588

Wacker Siltronics Corporation

7200 N.W. Front

Portland, OR 97210

Project: Bioassay

Project Number: .November/2002

Project Manager: Thomas Rothschild

ANALYTICAL REPORT FOR SAMPLES

Reported:

12/21/02 10:07

SamplelD

02-146

Laboratory ID

P2K0143-01

Matrix

Water

Date Sampled

11/06/0207:45

Date Received

11/06/02 10:45

North Creek Analytical- Portland The results in this report apply to the samples analyzed in accordance with the chain OJ

custody document. This analytical report must be reproduced in its entirety.

Brian Cone, Industrial Services Manager

North CreekAnalytical, Inc.
Environmental Laboratory Network Page lof 10
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TM

Seattle 11720 North Creek PkwyN,Suite400, Bothell,WA 98011-8244
425.420.9200 fax 425.420.9210' .

Spokane East11115 Montgomery, SuiteB,Spokane, WA 99206-4776
509.924.9200 fax 509.924.9290

Portland 9405 SWNimbus Avenue, Beaverton, OR 97008-7132
503.906.9200 fax 503.906.9210

Bend 20332 Empire Avenue, SuiteF-1, Bend, OR 97701-5711
541.383.9310 fax 541.382.7588

Wacker Siltronics Corporation

7200 N.W. Front

Portland, OR 97210

Project: Bioassay

ProjectNumber: November/2002

ProjectManager: Thomas Rothschild

Reported:

12/21/02 10:07

Conventional Chemistry Parameters per APHAIEPA Methods
North Creek Analytical- Portland

Reporting
Analyte Result Limit Units Dilution Method Prepared Analyzed Batch Notes

02-146 (P2K0143-01) Water Sampled: 11106/02 Received: 11/06/02

Ammonia-Nitrogen 0.749 0.0500 mg/I EPA 350.1 11/12/02 11/13/02 2110382

North Creek Analytical- Portland

Brian Gone, Industrial Services Manager

The results in this report apply to the samples analyzed in accordance with the chain C!i
custody document. This analytical report must be reproduced in its entirety.

North Creek Analytical, Inc.
Environmental Laboratory Network Page 2 of 10

scoEPA00027282
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TM

Seattle 11720 NorthCreekPkwyN,Suite 400, Bothell, WA 98011-8244
425.420,9200 fax425.420.9210

Spokane East 11115 Montgomery, Suite B,Spokane,WA 99206-4776
509.924.9200 fax 509.924.9290

Portland 9405 SW Nimbus Avenue, Beaverton,OR 97008-7132
503.906.9200 fax 503.906.9210 .

Bend 20332 Empire Avenue, Suite F-1, Bend,OR 97701-5711
541.383.9310 fax 541.382.7588

Wacker Siltronics Corporation

7200 N.W. Front

Portland, OR 97210

Project: Bioassay

ProjectNumber: November/2002

Project Manager: Thomas Rothschild

Reported:

12/21/02 10:07

Conventional Chemistry Parameters per North Creek Analytical Methods

North Creek Analytical - Portland
Reporting

Analyte Result Limit Units Dilution Method Prepared Analyzed Batch Notes

02-146 (P2K0143-01) Water Sampled: 11/06/02 Received: 11/06/02

Hydrogen Peroxide 5.10 2.00 mg/l 11/07102 11/07/02 2110252 I-OS

North Creek Analytical - Portland

Brian Cone, Industrial Services Manager

The results in this report apply to the samples analyzed in accordance with the chain OJ
custody document. This analytical report must be reproduced in its entirety.

North CreekAnalytical, Inc.
Environmental Laboratory Network Page 3 of 10
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TM

Seattle 11720 North CreekPkwy N,Suite400, Bothell, WA 98011-8244
425.420.9200 fax 425.420.9210

Spokane East 11115 Montgomery, Suite B,Spokane,WA 99206-4776
509.924.9200 fax 509.924.9290

Portland 9405 SW Nimbus Avenue, Beaverton,OR 97008-7132
503.906.9200 fax 503.906.9210

Bend 20332 Empire Avenue, Suite F-l, Bend,OR 97701-5711
541.383.9310 fax 541.382.7588 .

Wacker Siltronics Corporation

7200 N.W. Front

Portland, OR 97210

Project: Bioassay

ProjectNumber: November/2002

Project Manager: Thomas Rothschild

Anions per EPA Method 300.0

North Creek Analytical- Portland

Reported:

12/21/02 10:07 -

Reporting
Analyte Result Limit Units Dilution Method Prepared Analyzed Batch Notes

02-146 (p2K0143-01) Water Sampled: 11/06/02 Received: 11/06/02

Nitrate-Nitrogen 52.4 1.00 mg/I 10 EPA 300.0 11/06/02 11/06/02 2110169

North Creek Analytical - Portland The results in this report apply to the samples analyzed in accordance with the chain oJ
custody document. This analytical report must be reproduced in its entirety.

.Brian Cone, Industrial Services Manager

North Creek Analytical, Inc.
Environmental Laboratory Network Page 4 of 10
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Wacker Siltronics Corporation

7200 N.W. Front

Portland, OR 97210

Seattle 11720 North CreekPkwy N,Suite400, Bothell, WA 98011·8244
425.420.9200 fax 425.420.9210

Spokane East 11115 Montgomery, Suite B,Spokane,WA 99206·4776
509.924.9200 fax 509.924.9290

Portland 9405 SW Nimbus Avenue, Beaverton,OR 97008·7132
503.906.9200 fax 503.906.9210

Bend 20332 Empire Avenue, Suite F·1; Bend,OR 97701·5711
541.383.9310 fax 541.382.7588

Project: Bioassay

ProjectNumber: November/2002 Reported:

ProjectManager: Thomas Rothschild 12/21102 10:07

Total Alkalinity by Conventional Chemistry Parameters per APHA/EPA Methods

North Creek Analytical- Portland

Analyte Result
Reporting

Limit Units Dilution Method Prepared Analyzed Batch Notes

02-146 (P2KOI43-01) Water

Total Alkalinity 12.1 10.0 mg/Las
CaCm

Sampled: 11106/02 Received: 11/06/02

EPA 310.1 11/07/02 11/08/02 2110212

North Creek Analytical- Portland

Brian Cone, Industrial Services Manager

The results in this report apply to the samples analyzed in accordance with the chain oJ
custody document. This analytical report must be reproduced in its entirety.

North Creek Analytical. Inc.
Environmental Laboratory Network Page 5 of 10
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Wacker Siltronics Corporation

7200 N.W. Front

Portland, OR 97210

Seattle 11720 North CreekPkwy N,Suite400, Bothell, WA 98011-8244
425.420.9200 fax 425.420.9210

Spokane East11115 Montgomery, Suite B,Spokane,WA 99206-4776
509.924.9200 fax 509.924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
503.906.9200 fax503.906.9210

Bend 20332 Empire Avenue, Suite F-l, Bend,OR 97701-5711
541.383.9310 fax 541.382.7588

Project: Bioassay

ProjectNumber: November12002 Reported:

ProjectManager: Thomas Rothschild 12/21/02 10:07

North Creek Anal tical- Portland
Reporting Spike Source %REC RPD

Analyte Result Limit Units Level Result %REC Limits RPD Limit Notes

Batch 2110382 - Wet Chern

Blank (2110382-BLK1) Prepared: 11/12/02 Analyzed: 11/13/02
Ammonia-Nitrogen ND 0.0500 mg/1

LCS (2110382-BS1) Prepared: 11/12/02 Analyzed: 11/13/02

Ammonia-Nitrogen 2_04 0.0500 mg/1 2.00 102 85-115

Duplicate (2110382-DUP1) Source: P2K0146-01 Prepared: 11/12/02 Analyzed: 11/13/02

Ammonia-Nitrogen ND 0.0500 mg/1 ND 20

Matrix Spike (2110382-MS1) Source: P2K0146-01 Prepared: 11/12102 Analyzed: 11/13/02
Ammonia-Nitrogen 1.67 0.0500 mg/1 2.00 ND 83.5 75-125

Matrix Spike Dup (2110382-MSD1) Source: P2K0146-01 Prepared: 11/12/02 Analyzed: 11/13/02
Ammonia-Nitrogen 1.71 0.0500 mg/1 2.00 ND 85.5 75-125 2.37 20

North Creek Analytical - Portland The results in this report apply to the samples analyzed in accordance with the chain OJ
custody document. This analytical report must be reproduced in its entirety.

Brian Cone, Industrial Services Manager

NorthCreekAnalytical, Inc.
Environmental Laboratory Network Page 6 of 10
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Wacker Siltronics Corporation

7200 N.W. Front

Portland, OR 97210

Seattle 11720 North CreekPkwy N,Suite400, Bothell, WA 98011-8244
425.420.9200 fax 425.420.9210

Spokane East11115 Montgomery, Suite B,Spokane,WA 99206-4776
509.924.9200 fax 509.924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
503.906.9200 fax 503.906.9210

Bend 20332 Empire Avenue, Suite F-l, Bend,OR 97701-5711
541.383.9310 fax 541.382.7588

Project: Bioassay

ProjectNumber: November/2002 Reported:

ProjectManager: Thomas Rothschild 12/21/02 10:07

North Creek Anal tical - Portland
Reporting Spike Source %REC RPD

Analyte Result Limit Units Level Result %REC Limits RPD Limit Notes

Batch 2110252 - Wet Chern

Blank (2110252-BLKl) Prepared & Analyzed: 11/07/02
Hydrogen Peroxide ND 2.00 mg/I

Duplicate (2110252-DUPl) Source: P2KOO50-01 Prepared & Analyzed: 11/07/02
Hydrogen Peroxide 5.10 2.00 mg/I 5.10 0.00 200

North Creek Analytical - Portland The results in this report apply to the samples analyzed in accordance with the chain 0
custody document. This analytical report must be reproduced in its entirety.

Brian Cone, Industrial Services Manager

NorthCreek Analytical, Inc.
Environmental Laboratory Network Page 7 of 10
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Wacker Siltronics Corporation

7200 N.W. Front

Portland, OR 97210

Seattle 11720 North CreekPkwy N,Suite400, Bothell, WA 98011-8244
425.420.9200 fax 425.420.9210

Spokane East11115 Montgomery, Suite B,Spokane,WA 99206-4776
509.924.9200 fax 509.924.9290

Portland 9405 SWNimbus Avenue, Beaverton, OR 97008-7132
503.906.9200 fax 503.906.9210

Bend 20332 Empire Avenue, Suite F-1, Bend,OR 97701-5711
541.383.9310 fax 541.382.7588

Project: Bioassay

ProjectNumber: November/2002 Reported:

ProjectManager: Thomas Rothschild 12/21102 10:07

North Creek Anal tical- Portland
Reporting Spike Source %REC RPD

Analyte Result Limit Units Level Result %REC Limits RPD Limit Notes

Batch 2110169 - Wet Chern

Blank (2110169-BLKl) Prepared & Analyzed: 11106/02
Nitrate-Nitrogen ND 0.100 mg/I

LCS (2110169-BSl) Prepared & Analyzed: 11106/02
Nitrate-Nitrogen 4.82 0.100 mg/I 5.00 96.4 85-115

Duplicate (2110169-DUPl) Source: P2K0116-01 Prepared & Analyzed: 11/06/02
Nitrate-Nitrogen 0.530 0.100 mg/l 0.520 1.90 20

Matrix Spike (2110169-MSl) Source: P2K0116-01 Prepared & Analyzed: 11106/02
Nitrate-Nitrogen 2.71 0.111 mg/l 2.22 0.520 98.6 75-125

Matrix Spike Dup (2110169-MSDl) Source: P2K0116-01 Prepared & Analyzed: 11106/02
Nitrate-Nitrogen 2.71 0.111 mg/l 2.22 0.520 98.6 75-125 0.00 20

North Creek Analytical - Portland The results in this report apply to the samples analyzed in accordance with the chain oJ
custody document. This analytical report must be reproduced in its entirety.

Brian Cone, Industrial Services Manager

North Creek Analytical, Inc,
Environmental Laboratory Network Page 8 of 10
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Wacker Siltronics Corporation

7200 N.W. Front

Portland, OR 97210

.Sealtle 11720 North CreekPkwy N,Suite400, Bothell, WA 98011-8244
425.420.9200 fax425.420.9210 .

Spokane East11115 Montgomery, Suite B.Spokane,WA 99206-4776
509.924.9200 fax 509.924.9290

Portland 9405 SWNimbus Avenue. Beaverton. OR 97008-7132
503.906.9200 fax 503.906.9210

Bend 20332 Empire Avenue. Suite F-l, Bend,OR 97701·5711
541.383.9310 fax 541.382.7588

Project: Bioassay

ProjectNumber: November12002 Reported:

ProjectManager: Thomas Rothschild 12/21/02 10:07

North Creek Anal tical- Portland

Batch 2110212 - Wet Chern

Result
Reporting

Limit Units
Spike
Level

Source
Result %REC

%REC
Limits RPD

RPD
Limit Notes

Blank (2110212-BLK1)
TotalAlkalinity

LCS (2110212-BS1)
TotalAlkalinity

ND

188

10.0 mg/Las
CaC03

10.0 mg/Las
CaC03

Prepared: 11/07/02 Analyzed: 11/08/02

Prepared: 11/07/02 Analyzed: 11/08/02

200 94.0 85-115

Duplicate (2110212-DUP1)
TotalAlkalinity

Source: P2J0955-01
563 10.0 mg/Las

CaC03

Prepared: 11/07/02 Analyzed: 11/08/02
563 0.00 20

North Creek Analytical- Portland The results in this report apply to the samples analyzed in accordance with the chain ~

custody document. This analytical report must be reproduced in its entirety.

Brian Cone, Industrial Services Manager

North CreekAnalytical, Inc.
Environmental Laboratory Network Page 9 ofl0
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Wacker Siltronics Corporation

7200 N.W. Front

Portland, OR 97210

Seattle 11720 NorthCreekPkwyN,Suite 400, Bothell, WA 98011-8244
425.420.9200 fax 425.420.9210

Spokane East 11115 Montgomery, Suite B,Spokane,WA 99206-4776
509.924.9200 fax 509.924.9290

Portland 9405 SW Nimbus Avenue, Beaverton,OR 97008-7132
503.906.9200 fax 503.906.9210

Bend 20332 Empire Avenue, Suite F-1, Bend,OR 97701-5711
541.383.9310 fax 541.382.7588

Project: Bioassay

Project Number: November/2002 Reported:

Project Manager: Thomas Rothschild 12/21102 10:07

Notes and Definitions

I-OS This sample was received outside EPA recommended holding time.

DET Anill~eDETECTED

ND Analyte NOT DETECTED at or above the reporting limit

NR Not Reported

dry Sample results reported on a dry weight basis. MRLs are adjusted if%Solids are less than 50%.

wet Sample results reported on a wet weight basis (as received)

RPD Relative Percent Difference

North Creek Analytical - Portland

Brian Cone, Industrial Services Manager

The results in this report apply to the samples analyzed in accordance with the chain OJ
custody document. This analytical report must be reproduced in its entirely.

North Creek Analytical, Inc.
Environmental Laboratory Network Page lOaf 10
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CH2M HIll.. project #

CH2MHILL CHAIN OF CUSTODY RECORD FOR NPDES COMPLIANCE BIOMONITORING

=~':'="=-""=-:....!.-I.----,,~~------,<:..o=-'(~. \lq\:28 Ship Samples to: . CH2M HILL,lnc.

O
Attention: Aquatic Toxicology Laboratory

p. .# 2300NWWalnut Blvd.
Corvallis, OR 97330

Samples/Hour \ Volume/Sample LJ L Phone: (541) 752·4271 Ext. 3160
Total Hours :l"\ Total Volume \"\4 L Message: (541) 758-0235 Ext.3160
Initiated: Date o.ie'C!' Time (,'PC() \0 P~heck Chlorine (Y/N) .
Ended: Date \\ Oe.s. Time .0~O Temp. Upon Arrival (0C) ---'
Chilled During Collection Yes 0 No~ Check Ammonia (Y/N) . Dechlorinate (YIN) _

- AAslyeie ReEll:liFeEfJGeRu"eA~6

Contact person:~toS--S.\\A\\bc.\;\a
Phone: 50-:>- ~\C\'",1;,y _
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Received By (Please sign and print name) DatelTime
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£:UfJf!f!0@TM
~www.ncBIBbs.com

9 January, 2003

Thomas Rothschild
Wacker Siltronics Corporation
7200 N.W. Front
Portland, OR 9721 0

RE: Bioassay

Seattle 11720 North Creek Pkwy N.Suite 400, Bothell, WA 98011-8244
425.420.9200 fax 425.420.9210 .

Spokane Easl11115 Montgomery, Suite B,Spokane. WA 99206-4776
509.924.9200 fax509.924.9290

Portland 9405 SW Nimbus Avenue. Beaverton, OR 97008-7132
503.906.9200 fax503.906.9210

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701·5711
541.383.9310 fax 541.382.7588 .

Anchorage 3209 Denali Street, Anchorage, AK99503
907.334.9338 fax 907.334.9339

Enclosed are the results of analyses for samples received bythe laboratory on 12/13/02 11 :55. If
you have any' questions concerning this report, please feel free to contact me.

Sincerely,

~L~
Brian Cone
Industrial Services Manager

Work Orders included in this report:

P2L0442

North Creek Analytical, Inc.
Environmental Laboratory Network

scoEPA00027292
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Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-9223
425.420.9200 fax 425.420.9210 .

Spokane. East 11115 Montgomery, Suite B, Spokane, WA 99206-4776 .
.509.924.9200 fax 509.924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
503.906.9200 fax 503.906.9210 /

Bend 20332 Empire Avenue,S uite F-1, Bend, 0 R 97701-5711
541.383.9310 fax 541.382.7588

Wacker Siltronics Corporation

7200 N.W. Front

Portland, OR 97210

Project: Bioassay

Project Number: PO# 4500186654

Project Manager: Thomas Rothschild

ANALYTICAL REPORT FOR SAMPLES

Reported:

01/0910315:50

SampleID

02-173

LaboratorylD

P2L0442-01

Matrix

Water

Date Sampled

12/13/02 08:00

Date Received

12113/02 II :55

North Creek Analytical - Portland The results in this report apply to the samples analyzed in accordance with the chain 0';

custody document. This analytical report must be reproduced in its entirety.

Brian Cone, Industrial Services Manager
North Creek AnalYtical, Inc.
Environmental Laboratory Network

Page I of 10
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Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-9223
425.420.9200 fax 425.420.9210

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776
509.924.9200 fax 509.924.9290

Portland 9405 SW Nimbus Avenue, 8eaverton, 0 R 97008 -7132
503.906.9200 fax 503.906.9210

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711
541.383.9310 fax 541.382.7588

Wacker Siltronics Corporation

7200 N.W. Front

Portland, OR 97210

Project: Bioassay

Project Number: PO# 4500186654

Project Manager: Thomas Rothschild

Conventional Chemistry Parameters per APHAIEPA Methods

North Creek Analytical- Portland

Reported:

01/09103 15:50

Reporting
Analyte Result Limit Units Dilution Method Prepared Analyzed Batch Notes

02-173 (P2L0442-01) Water Sampled: 12113/02 Received: 12/13/02

Ammonia-Nitrogen 0.691 0.0500 mg/I EPA 350.1 12/17/02 12/17/02 2120612

North Creek Analytical - Portland The results in this report apply to the samples analyzed in accordance with the chain oJ
custody document. This analytical report must be reproduced in its entirety.

Brian Cone, Industrial Services Manager
North Creek Analytical, Inc.
Environmental Laboratory Network

Page 2 oflO
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Seattie 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-9223
425.420.9200 fax 425.420:9210

Spokane East 11115 Montgomery; Suite B, Spokane, WA 99206-4776
509.924.9200 fax 509.924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
503.906.9200 fax 503.906.9210 .

Bend 20332 Empire Avenue, Suite F-1, Bend, 0 R 97701-5711
541.383.9310 fax 541.382.7588

Wacker Siltronics Corporation

7200 N.W. Front

Portland, OR 97210

Project: Bioassay

Project Number: PO#4500186654

Project Manager: Thomas Rothschild

Reported:

01/09/03 15:50

Conventional Chemistry Parameters per North Creek Analytical Methods

North Creek Analytical - Portland
Reporting

Analyte Result Limit Units Dilution Method Prepared Analyzed Batch Notes

02-173 (P2L0442-01) Water Sampled: 12/13/02 Received: 12/13/02

Hydrogen Peroxide 6.80 2.00 mg/I 12/13/02 12/13/02 2120531

North Creek Analytical - Portland The results in this report apply to the samples analyzed in accordance with the chain OJ
custody document. This analytical report must be reproduced in its entirety.

Brian Cone, Industrial Services Manager
North Creek Analytical, Inc.
Environmental Laboratory Networlc

Page 3 of 10
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Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-9223
425.420.9200 fax 425.420.9210

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776
509.924.9200 fax 509.924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
503.906.9200 fax 503.906.9210

Bend 20332 Empire Avenue, Suite F-1, Bend, 0 R 97701-5711
541.383.9310 fax 541.382.7588

Wacker Siltronics Corporation

7200 N.W. Front

Portland, OR 97210

Project: Bioassay

ProjectNumber: PO# 4500186654

ProjectManager: Thomas Rothschild

Anions per EPA Method 300.0

North Creek Analytical- Portland

Reported:

01/09/03 15:50

Analyte Result
Reporting

Limit Units Dilution Method Prepared Analyzed Batch Notes

02-173 (P2L0442-01) Water

Nitrate-Nitrogen 56.1 1.00 mg/I

Sampled: 12/13/02 Received: 12/13/02

10 EPA 300.0 12/13/02 12/13/02 2120517

North Creek Analytical - Portland The results in this report apply to the samples analyzed in accordance with the chain oJ
custody document. This analytical report must be reproduced in its entirety.

Brian Cone, Industrial Services Manager
North Creek Analytical, Inc.
Environmental Laboratory Networlc

Page 4 oflO
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Seattle 11720 North Creek Pkwy N, Slite 400, Bothell, WA 98011-9223
425.420.9200 fax 425.420.9210

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776
509.924.9200 fax 509.924.9290 '

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
503.906.9200 fax 503.906.9210

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711
541.383.9310 fax 541.382.7588

Wacker Siltronics Corporation

7200 N.W. Front

Portland, OR 97210

Project: Bioassay

ProjectNumber: PO# 4500186654

ProjectManager: Thomas Rothschild

Reported:

01/09/0315:50

Total Alkalinity by Conventional Chemistry Parameters per APHAJEPA Methods

North-Creek Analytical- Portland

Analyte Result
Reporting

Limit Units Dilution Method Prepared Analyzed Batch Notes

02-173 (P2L0442-01) Water

Total Alkalinity 13.5 10.0 mg/Las
CaC03

Sampled: 12/13/02 Received: 12/13/02

EPA 310,I 12/16/02 12/16/02 2120564

North Creek Analytical - Portland The results in this report apply to the samples analyzed in accordance with the chain OJ
custody document, This analytical report must be reproduced in its entirety,

Brian Cone, Industrial Services Manager
NoIth Creek Analytical, Inc.
Environmental Laboratory Network

Page 5 of 10
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Seattle 11720 North Creek Pkwy N, SLite 400, Bothell, WA 98011-9223
425.420.9200 fax 425.420.9210

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776
509.924.9200 fax 509.924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
503.906.9200 fax 503.906.9210

Bend 20332 Empire Avenue, Suite F-l, Bend, OR 97701-5711
541.383.9310 fax 541.382.7588

Wacker Siltronics Corporation

7200 N.W. Front

Portland, OR 97210

Project: Bioassay

ProjectNumber: PO# 4500186654

ProjectManager: Thomas Rothschild

Reported:

01/09/03 15:50

North Creek Anal tical- Portland
Reporting Spike Source %REC RPO

Analyte Result Limit Units Level Result %REC Limits RPO Limit Notes

Batch 2120612 - Wet Chern

Blank (2120612-BLKl) Prepared & Analyzed: 12/17/02

Ammonia-Nitrogen NO 0.0500 mg/l

LCS (2120612·BSl) Prepared & Analyzed: 12/17/02

Ammonia-Nitrogen 2.00 0.0500 mg/I 2.00 100 85-115

Duplicate (2120612-DUPl) Source: P2L0143-01 Prepared & Analyzed: 12/17/02

Ammonia-Nitrogen ND 0.0500 mg/l ND 20

Matrix Spike (2120612-MSl) Source: P2L0143-01 Prepared & Analyzed: 12/17/02

Ammonia-Nitrogen 1.82 0.0500 mg/l 2.00 NO 91.0 75-125

Matrix Spike Dup (2120612-MSDl) Source: P2L0143-01 Prepared & Analyzed: 12/17102
Ammonia-Nitrogen 1.81 0.0500 mg/l 2.00 NO 90.5 75-125 0.551 20

North Creek Analytical - Portland The results in this report apply to the samples analyzed in accordance with the chain oJ
custody document. This analytical report must be reproduced in its entirety.

Brian Cone, Industrial Services Manager
North Creek Analytical, Inc.
Environmental Laboratory Network

Page 6 of 10
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Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-9223
425.420.9200 fax 425.420.9210

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776
509.924.9200 fax 509.924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
503.906.9200 fax 503.906.9210

Bend 20332 Empire Avenue, Suite F-l, Bend, 0 R 97701-5711
541.383.9310 fax 541.382.7588

WackerSiltronics Corporation

7200 N.W. Front

Portland, OR 97210

Project: Bioassay

ProjectNumber: PO# 4500186654

Project Manager: Thomas Rothschild

Reported:

01/09/03 15:50

North Creek Anal tical- Portland
Reporting Spike Source %REC RPO

Analyte Result Limit Units Level Result %REC Limits RPO Limit Notes

Batch 2120531 - Wet Chern

Blank (2120531-BLK1) Prepared & Analyzed: 12/13/02
Hydrogen Peroxide NO 2.00 mg/I

Duplicate (2120531-DUP1) . Source: P2L0442-01 Prepared & Analyzed: 12/13/02
Hydrogen Peroxide 6.80 2.00 mg/l 6.80 0.00 200

. North Creek Analytical - Portland. .
The results in this report apply to the samples analyzed in accordance with the chain 0
custody document. This analytical report must be reproduced in its entirety.

Brian Cone, Industrial Services Manager
North Creek Analytical, Inc.
Environmental Laboratory Network

Page 7 of 10
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Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-9223
425.420.9200 fax 425.420.9210

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776
509.924.9200 fax 509.924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
503.906.9200 fax 503.906.9210

Bend 20332 Empire Avenue, Suite F-1, Bend, 0 R 97701-5711
541.383.9310 fax 541.382.7588

Wacker Siltronics Corporation

7200 N.W. Front

Portland, OR 97210

Project: Bioassay

ProjectNumber: PO# 4500186654

ProjectManager: Thomas Rothschild

Reported:

01/09/03 15:50

North Creek Anal tical - Portland
Reporting Spike Source %REC RPD

Analyte Result Limit Units Level Result %REC Limits RPD Limit Notes

Batch 2120517 - Wet Chern

Blank (2120517-BLK1) Prepared & Analyzed: 12/13/02
Nitrate-Nitrogen ND 0.100 mg/I

LCS (2120517-BS1) Prepared & Analyzed: 12113/02
Nitrate-Nitrogen 4.76 0.100 mg/I 5.00 95.2 85-115

Duplicate (2120517-DUP1) Source: P2L0441-03 Prepared & Analyzed: 12113/02

Nitrate-Nitrogen 7.94 0.100 mgll 7.87 0.886 20

Matrix Spike (2120517-MS1) Source: P2L0441-03 Prepared & Analyzed: 12113/02
Nitrate-Nitrogen 10.2 0.111 mgll 2.22 7.87 105 75-125

Matrix Spike Dup (2120517-MSDl) Source: P2L0441-03 Prepared & Analyzed: 12/13/02
Nitrate-Nitrogen 10.2 0.111 mg/I 2.22 7.87 105 75-125 0.00 20

North Creek Analytical - Portland The results in this report apply to the samples analyzed in accordance with the chain oJ
custody document. This analytical report must be reproduced in its entirety.

Brian Cone, Industrial Services Manager

Nolth Creek Analytical, Inc.
Environmental Laboratory Networlc

Page 8 of 10
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Seattle 11720 North Creek Pkwy N, SLite 400, Bothell, WA 98011-9223
425.420.9200 fax 425.420.9210

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776
509.924.9200 fax 509.924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132 .
503.906.9200 fax 503.906.9210

Bend 20332 Empire Avenue, Suite F-1, Bend, 0 R 97701-5711
541.383.9310 fax 541.382.7588

Wacker Siltronics Corporation

7200 N.W. Front

Portland, OR 97210

Project: Bioassay

Project Number: PO# 4500186654

Project Manager: Thomas Rothschild

Reported:

01/09/03 15:50

North Creek Anal .cal - Portland
Reporting Spike Source %REC RPD

Analyte Result Limit Units Level Result %REC Limits RPD Limit Notes

Batch 2120564 - Wet Chern

Blank (2]20564-BLK1) Prepared & Analyzed: 12/16/02
Total Alkalinity ND 10.0 mg/Las

CaC03

LCS (2]20564-BS1) Prepared & Analyzed: 12/16/02
Total Alkalinity 186 10.0 mg/Las 200 93.0 85-115

CaC03

Duplicate (2120564-DUP1) Source: P2L0326-0] Prepared & Analyzed: 12116/02
Total Alkalinity 12.4 10.0 mg/Las 12.1 2.45 20

CaC03

North Creek Analytical - Portland The results in this report apply to the samples analyzed in accordance with the chain OJ
custody document. This analytical report must be reproduced in its entirety.

Brian Cone, Industrial Services Manager

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 9 of 10
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Seattle 11720 North Creek PkWyN, SLite 400, Bothell, WA 98011-9223
425.420.9200 fax 425.420.9210

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776
509.924.9200 fax 509.924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
503.906.9200 fax 503.906.9210

Bend 20332 Empire Avenue, Suite F-1, Bend, 0 R 97701-5711
541.383.9310 fax 541.382.7588

Wacker Siltronics Corporation

7200 N.W. Front

Portland, OR 97210

DEI Analyte DETECTED

Proj~ct: Bioassay

Project Number: PO# 4500186654

Project Manager: Thomas Rothschild

Notes and Definitions

Reported:

01/09103 15:50·

ND Analyte NOT DETECTED at or above the reporting limit

NR Not Reported

dry Sample results reported on a dry weight basis. MRLsare adjusted if%Solids are less than 50%.

wet Sample results reported on a wet weight basis (as received)

RPD Relative Percent Difference

North Creek Analytical- Portland The results in this report apply to the samples analyzed in accordance with the chain ~

custody document. This analytical report must be reproduced in its entirety.

Brian Cone, Industrial Services Manager
North creek Analytical, Inc.
Environmental Laboratory Network

Page 10 oflO
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_----------------12J<W5DCH2MHILL CHAIN OF CUSTODY RECORD FOR NPDES COMPLIANCE BIOMONITORING

, '
i'

Client i1)~<K :S" /./1-- iJ ') ,.c-

. A~ess ] 2. 0 0 N. W, h-<J"V'f" v L.

i 0-("'+ leLNt\ J o-fL ~ I J- I U

Contact Person:J'Cn, K.cttk s ck :/".1
Phone:503·~/5· 737"1

CH2MHILL project #j

NPDES# Ie 11'- Y Ship Samples to: CH2M HILL, Inc.

Composite Sample Information P. 0.# Attention: AquaticToxicology Laboratory
2300 NWWalnutBlvd.

. / / L/i; Corvallis, OR 97330
SampleslHour JttaVolume/Sample w ~ '- Phone: (541) 752-4271 Ext.3160
Total Hours 2. '-t' Total Volume lye-Ii- . Message: (541) 758-0235 Ext.3160
Initiated: Date loalC!L. Time D fl)c Check Chlorine (YIN) _
Ended: Date 10j",,,1aime '" yo \,) Temp. Upon Arrival (0C) _
Chilled During Collection Yes 0 NO.¥ Check Ammonia (YIN) Dechlorinate (YIN) _

_ .....~._--- ····Analysls ReltHIPediGelft",eAts

0

Sample S '2
0 ~f!! ~

s '2 0 .2
Type s: ,Sl 52

0

~ S '2 .2 S e CDG) o :::J « e s c:
B s
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0 s: .!!l 0 :::l s: e .c Concentrationso 'iTj « o :t :::las c: -c o :t .c -c o
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andlorc::: :Ei :Ei .5i c. ~ ~ as
~Sample ID Date Time Compo Grab

0 ID# tf tf
Qj as 0 :I: :I: lD lD Cl

CommentsC,,) o o 0 t= CJ) CJ) ~ ~ ~ ~ « :I:

0.;;.. -I Lj s: ~z;!,,;b1. (Jlf'c c X \ X- Ix X1)<- Cane.... W~: It C; '0
3 ' 7S-~ 7, .;-/<: IS 1•
.)[> i'.

_..._.. Te6.f- foY"!.
limme. ",;~- N ;-h-c...tc:..

At tA-w-,' +-'f
fl): eTlf"c...:l-<.. rU ,-tv~'i~

l+ ~ d,.....:."\"" 'P.£..rO)l; icC<

Received By

DatefTime 4. \h\\1C£q
OMC

/0:;0
DatefTime

Relinquished.By, (PI!,~se sig~ and print n~~) G. /.
\~~ ~ '(itt""~(,\"'\\A A~~~'\)4'
Relinquished By (Please. sign and prin name)

.."r ~I \._ .. ,/? ~ ,/~..v·,~
. ., ./. A.--L, ." .' .'-,_

Refin ished B . (Please sign and print name)

Shipped Via
UPS_ Bus _ Fed-Ex _ Hand_ Other__

4Datemme

Datem.me ,::J ;:'.'0 -(\

/><~':_/ v":,'.:/'::
Datemme
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Work Authorized By (Please sign and print name) Remarks

Rev. 10/97
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BIOASSAY REPORT
CHRONIC BIOASSAYS

Conducted December 10 through 17,2002

Prepared for

WACKER SILTRONICS
(via North Creek Analytical)

PORTLAND, OREGON

Prepared by

CH2MHILL
2300 NW Walnut Boulevard

Corvallis, Oregon 97330

January 7,2003·
Lab J.D. No. C04164
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INTRODUCTION

CH2M HILL conducted chronic bioassays from December 10 through 17, 2002. This was a
repeat test event for testing conducted November 5 through 12, 2002. The samples were
provided by the Wacker Siltronics, Portland, Oregon. The organisms tested were the fathead
minnow (Pimephales promelas) and the water flea (Ceriodaphnia dubia). Forty eight hour acute
data was obtained from the chronic tests (dual-endpoint testing).

METHODS AND MATERIALS
TEST METHODS

The chronic test methods were performed according to: Short-Term Methods for Estimating the
Chronic Toxicity of Effluents and Receiving Waters to Freshwater Organisms, Weber, C. et al.
(1994); EPA/600/4-91/002.

TEST ORGANISMS

The Ceriodaphnia dubia used in the test were obtained from CH2M HILL's in-house cultures
and were less than 24 hours old and within an eight hour age range, respectively, at test initiation.
The fathead minnows were obtained from Aquatox, Inc., Hot Springs, Arkansas, and were less
than 24 hours old at test initiation. All organisms tested were fed and maintained during
culturing, acclimation, and testing as prescribed by the EPA (1994). The test organisms appeared
vigorous and in good condition prior to testing.

DILUTION WATER

The dilution water used in the tests was moderately hard reconstituted water (EPA, 1994) with a
total hardness of 96 and 96 mg/l as CaC03, alkalinity of 64 and 70 mg/l as CaC03, and a pH of
7.9 and 7.7.

TEST CONCENTRATIONS

The concentrations tested in the chronic tests were 1.90, 3.75, 7.50, 15.0, and 30.0 percent
effluent and dilution water for the control. For the fathead minnow chronic test, 10 organisms
per chamber with four chambers per concentration, for a total of 40 organisms per concentration
were used. For the Ceriodaphnia chronic test, 1 organism per chamber with ten chambers per
concentration for a total of 10 organisms per concentration were used.

1

scoEPA00027307



2

MONITORING OF BIOASSAYS

SA~LE COLLECTION

Samples were monitored on arrival for hardness, total residual chlorine, ammonia, and
temperature.

r

The samples were filtered through a 60 urn net upon arrival and temperature was adjusted prior
to each daily renewal on samples used during the tests.

For the chronic test, pre- and post-renewal solutions were monitored for dissolved oxygen and
pH daily in the control and all concentrations tested. Conductivity was measured in each new
sample (100 percent effluent) and in the control. Ceriodaphnia dubia survival and neonate
production was measured daily in the chronic tests. According to EPA (1994), Ceriodaphnia
tests should be terminated when 60 percent or more of the surviving female Ceriodaphnia in the
controls have produced their third brood and at least 15 neonates per adult are produced. Fathead
minnow mortality was measured daily and fish growth was measured by dry weight analysis at
the conclusion of the fathead minnow chronic test. Temperature was monitored continu4:?uslY
throughout the testing period. . ,

v )~ ,
1(1 V}

DATA ANALYSIS _~\o'Z v'
~~

The effect measured during the d~al-endpoint acute tests was survival during the 48 hour
exposure period. The effects measured during the Ceriodaphnia chronic test included survival
~roduction over the 6-day exposure period. The effects measured during the fathead
minnow chronic test included surv.ival and growth over the 7-day exposure period. The statistical
analyses performed were those outlined in Short-Term Methods for Estimating the Chronic
Toxicity of Effluent and Receiving Waters to Freshwater Organisms, EPA/600/4-911002, using
Toxcalc version 5.0. Dunnett's Procedure, Bonferroni's T-Test or Fisher's Exact Test was used
to compare the survival data and Dunnett's Procedure or Bonferroni's T-Test was used to
compare the reproduction or growth data between the control and each effluent treatment. When
the assumptions of normality or homogeneity of variance necessary for Dunnett's Procedure or
T-test with Bonferroni Adjustment could not be met, Steel's Many-One Rank Test or Wilcoxon
Rank Sum with Bonferroni Adjustment was used to analyze the data.

Samples were collected by Wacker Siltronics personnel on December 9, 11, and 13, 2002. All
samples were delivered to CH2M HlLL's Aquatic Toxicology Laboratory by Greyhound bus (via
North Creek Analytical personnel) and stored in the dark at 4°C until test solutions were prepared
and tested. Chain of custody for sample collection is provided in Appendix C.

SAMPLE PREPARATION
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RESULTS AND DISCUSSION

ACUTE DUAL ENDPOINT

Table 1 summarizes the acute dual-endpoint survival data taken from the chronic tests.

Table 1
Acute Dual-Endpoint Survival Data

Sample Ceriodaphnia dubia Fathead minnow
Concentration (%) 48 hour percent survival 48 hour percent survival

Control 100 97.5
1.90 100 100
3.75 100 100
7.50 100 100
15.0 100 100
30.0 100 100

The acute dual-endpoint test results showed no statistically significant reduction in survival when
compared to the control at the 30 percent effluent concentration for both species. The dual
endpoint LCso was greater than 30 percent for both species.

3
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CHRONIC BIOASSAY

Table 2 summarizes the survival and growth data for the samples tested on the fathead minnow.

Table 2
Chronic Fathead Minnow

Results
Sample Mean Dry

Concentration Percent Survival Weight
(%) (me)

Control 97.5 0.42
1.90 100 0.41
3.75 100 0.43
7.50 100 0.41
15.0 97.5 0.39
30.0 100 0.42

The fathead minnow test results showed no statistically significant reduction in survival or
growth at any effluent concentration tested when compared to the control. Control survival was
97.5 percent. The no observed effect concentration (NOEC) and the lowest observed effect
concentration (LOEC) were 30 and greater than 30 percent effluent, respectively.

The 1C25 value (the concentration of effluent causing a 25 percent reduction in biological
measurement, e.g. growth) calculated on the fathead minnow growth was greater than 30 percent.

4
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Table 3 summarizes the survival and reproduction data for the effluent tested on the
Ceriodaphnia dubia.

Table 3
Ceriodaphnia Dubia Chronic Results

Concentration Percent No. Young
(%) Survival Per Adult

Control 100 29.5
1.9 100 24.1

3.75 100 21.2
7.50 100 21.6
15.0 100 19.1a

30.0 100 5.5 a

a Indicates a statistically significant reduction when compared to the
control at p equal to 0.05 using Steel's Many-One Rank test.

The test results show a statistically significant reduction in reproduction at the 15 and 30 percent
sample concentrations when compared to the control. Control survival was 100 percent. The no
observed effect concentration (NOEC) and the lowest observed effect concentration (LOEe)
were 7.5 and 15 percent sample, respectively.

The 1C25 value (the concentration of sample causing a 25 percent reduction in biological
measurement, e.g. growth) was calculated on the Ceriodaphnia dubia reproduction. The 1C25
value for reproduction was 3.3 percent sample.

The dissolved oxygen levels in the chronic tests remained above 40 percent saturation throughout
the test period. Test temperatures remained at 25±I°C. The tests proceeded without interruption
or incidents that could have affected test results.

5
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REFERENCE TOXICANT TESTS

The results of the reference toxicant tests conducted in December with sodium chloride
(Ceriodaphnia and fathead minnow) indicate that the test organisms were within their respective
sensitivity range based on EPA guidelines (EPA 1989), except as noted below:

• For the Ceriodaphnia dubia chronic test initiated on December 10, 2002, the IC25 value for
reproduction was slightly above the upper cusum chart limit (AVE + 2 SD for the previous
20 test events) indicating the organisms were potentially overly tolerant. The test was more
than two standard deviations away from the control chart mean, but less than three standard
deviations.

• As a corrective action, an additional reference toxicant test was initiated on December 17,
2002. The second test met test acceptability and was within the control chart limits.

According to EPA if more than one out of 20 tests fall outside the control chart limits, the
effluent tests conducted during the month of the second occurrence should be considered
provisional and subject to careful review. The results from the December 10 test was the third
such occurrence in the previous 20 tests. However, EPA also recognizes that laboratories that
develop very narrow control limits may be unfairly penalized if a test which falls just outside the
control limits is rejected de facto. For this reason, the width of the control chart limits should be
considered by the permitting authority in determining whether the outliers should be rejected.
CH2M Hill's reference toxicant control chart coefficient of variation was 0.38 as of the
December 10 test, indicating the control chart width is typical.

The IC25, LC50, and 95 percent confidence intervals of the reference toxicant test conducted are
listed in the tables below.

Table 4
Chronic Reference Toxicant Tests (gIL)

Initiated December 3, 2002
Species (test) IC25 Control Chart

Pimephales promelas (survival) 2.7 1.7 to 4.5
Pimephales promelas (growth) 2.1 1.4 to 3.6

6
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Table 5
Chronic Reference Toxicant Tests (gIL)

Initiated December 10,2002
Species (test) IC25 Control Chart

Ceriodaphnia dubia (survival) 1.88 0.52 to 2.42
Ceriodaphnia dubia (reproduction) 1.00 0.13 to 0.98

Table 6
Chronic Reference Toxicant Tests (gIL)

Initiated December 17, 2002
Species (test) IC25 Control Chart

Ceriodaphnia dubia (survival) 1.61 0.52 to 2.42
Ceriodaphnia dubia (reproduction) 0.77 0.14 to 1.00

Table 7
Acute Reference Toxicant Test (gIL)

Initiated December 10,2002
Species LC50 Control Chart

Pimephales promelas (FHM 1044) 7.3 6.5 to 7.8

7

SCOEPA00027313



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

APPENDIX A
RAW DATA SHEETS
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- - - - - - - - - - - - - - - - - - -
Wacker Siltronics Test Initiation: Date \1:\0-02- Time \1>W Test Termination: Date (2'-(7 -c.J'l... Time

Teclmician\~\n\'\ I 'Fd fAA,
Pimephales promelas / FHM tv",,,! /

Ceriodaphnia dubia / Cd 14-9 1 /

TOXICITY TEST ORGANISM AND WATER QUALITY DATAClfMHI/l

Contact

Test SpecieslID

Client

Sample Information Test Species ID#
Cd 1#L4-~7

ID# ID#
Total Residual Ammonia Hardness Alkalinity Information FHMi O'-'l t.{

Sample ID Field Collected Chlorine (mgll) NH,-N mgfl as mgll as
~rSize

< 24 hours < 24 hours within

Number ill Date Time
As As mgfl CaC03 CaC03Received I Dechlor. - an 8 hour soan

I.-(lfr;<.f -01 I-u« 1,;"1.- o73S' O.cx&. / - 0;74-- 20·Z. - Test Container Size ~ml 30ml

I -02 tzJli/O,"- 074'5' ,),.,;;1../ / \-<;;,0 2Yl- - Test Volume '1.Qo ml 15 ml-
W- -03 \l..tl~lg2. O'lt.(O O.b l\ / - o. t;~ 2'""0 - Feeding: Type 0.1 ml Anemia 0.1 ml Algae &

/ Amount 2 x daily YCT daily

/ Aeration: Began ~DV\"L... NOVle

/ Amount - -
/ Dilution Water ID# nl~.·2.U() 2.1.\'8 t '2..7..:2.0

/ Acclimation Period < 24 hours < 24 hours

/ Test Location # a+ #S"

/ Condition of Survivors

/ Size (mm) - -
/ Loading Rate - -
/ Comments

Hardness Alkalinity

Dilution Water Source ID# mgll as mgll as

CaC03 CaC03

Recon MH (FHM) 22.\~ 9te tol\-
~ /12...w ->Jb 70 Water Quality Meters Use(VID#

Dissolved Oxygen 3\2- pH~ Temperature

Conductivity t:l Refractometer ___ Other

SCOEPA00027315



~oJ

3lt

Specific
Conductivity

(/uOOos/cm)

lb -z..2- .:~., .fA "1.'7 .,--4.1

to

j.Q

ro t o

··1tO ,...0
to to

10 10
IO/t)

to to

/0 \0

ro ~O

10 10

JO /0

fo

10

1,0
rO

,,~ I D

l-O ,0

ro to

J 1°

I to ~o

iO 10
10 10
1° Ie:>

q 10
10 10
;0 /v

to

10 10

,0 ,0

10 10
It? /-:

1.1> 10

to 10

10 10

~ to

lJ to
J 0 ('0

Gi It?

10 /0

1.0 to

Number of Live
Organisms
B C

to Ie)
10 10

10 /0

o

o

'n
LtO
o

;0

10

to

o
10
I:>

iO

A

o
10
/~

I 0

in

o

o
10
Je)

10

10
1,9

CD

'1
C{
10
~o

10

.0

10

to
10
Ja

10
10
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5
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4

6

2
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Day
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15.0 %

7.50%

3.75 %

1.90 %

or
Percent

CONTROL

Concentration

CIfNIHIUI
Client Wacker Siltronics Date Initiated \ 2..~ \0 -2.oo~ Time I c::'ZuI Sample Description CO '1((,'( Date Terminated \L-;g~?- Time l.tel4Lel1D910

Technician: Day 0 .sc:.:Day II!1...£..- Day 2 -k Day 3~ Day 4~ Day 5 I(J Day 6.t:>ll Day 7~

I
Time DayOWlD Day I /os-o Day 2 ~Day31('117 Day 4 O'i.s5Day5/~Day6~DaY7 J21LQ

-I >'1<:;
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Concentration Tare Total No. of
or Percent Replicate Weight (mg) Weight (mg) Fish

A 1138.62 1143.22 10
Control B 1138.10 1141.88 9

C 1140.28 1144.52 10

D 1139.84 1143.96 10

A 1135.07 1139.26 10
1.9 % B 1136.37 1140.00 10

C 1125.37 1129.68 10
D 1131.31 1135.46 10

A 1145.23 1149.47 10
3.75 % B 1139.61 1143.52 10

C 1142.64 1147.36 10
D 1138.42 1142.85 10

A 1139.48 1144.24 10
7.5 % B 1145.75 1149.61 10

C 1132.71 1137.07 10
D 1138.04 1141.60 10

A 1141.26 1145.39 9
15 % B 1138.78 1142.27 10

C 1143.94 1148.19 10
D 1139.46 1143.26 10

A il40.06 1144.62 10
30% B 1142.91 1146.93 10

C 1140.77 1144.99 10
D 1134.68 1138.82 10

FATHEAD MINNOW 7·DAY GROWTH DATA

Start Date

Wacker Siltronics 1044

12/1012002

lPF
12118/2002

dw

12113/2002

P2L0326-01

Technician:
Date:

weigh to 0.01 mg

Client

Sample Description:

Lab ill: CO 4164
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1 2 3 4
1.0000 0.9000 1.0000 1.0000
1.0000 1.0000 1.0000 1.0000
1.0000 1.0000 1.0000 1.0000
1.0000 1.0000 1.0000 1.0000
1.0000 1.0000 1.0000 1.0000
1.0000 1.0000 1.0000 1.0000

I
I
I
I
I

Start Date:
End Date:
Sample Date:
Comments:

Conc-%
LAB-Control

1.9
3.75

7.5
15
30

12/10/200216:20
12/17/200209:10

Larval Fish Growth and Survival Test-48 Hr Survival
Test ID: 416401ppc Sample ID: WACKER-SILTRONICS
Lab ID: ORCHM-Corvallis Lab Sample Type: EFF2-lndustrial
Protocol: EPAF 94-EPA Freshwater Test Species: PP

I
I

Transform: Arcsin Square Root Rank 1-Tailed Isotonic
Conc-% Mean N-Mean Mean Min Max CV% N Sum Critical Mean N-Mean

LAB-Control 0.9750 1.0000 1.3713 1.2490 1.4120 5.942 4 0.9958 1.0000
1.9 1.0000 1.0256 1.4120 1.4120 1.4120 0.000 4 20.00 10.00 0.9958 1.0000

3.75 1.0000 1.0256 1.4120 1.4120 1.4120 0.000 4 20.00 10.00 0.9958 1.0000
7.5 1.0000 1.0256 1.4120 1.4120 1.4120 0.000 4 20.00 10.00 0.9958 1.0000
15 1.0000 1.0256 1.4120 1.4120 1.4120 0.000 4 20.00 10.00 0.9958 1.0000
30 1.0000 1.0256 1.4120 1.4120 1.4120 0.000 4 20.00 10.00 0.9958 1.0000

Reviewed by:~

40

Skew Kurt
-3.0206 13.9892

3020

Oose%

0.884
Critical

10

.. 1< _ :% "'" ~

1.0.------------,

0.9

0.8

0.7

Q) 0.6

~ 0.5
o
go 0.4
Q)

a: 0.3

0.2

0.1

0.0 H ..........- ......----...

-0.1 -t-T-r-T'""'T".,.....,-r-T'""'T"""T""'1........T""T""T""'1r-r.....-T....

o

ToxCalc v5.0

Linear Interpolation (80 Resamples)
95% CL(Exp) Skew

Page 1

Point % SO
IC05 >30
IC10 >30
IC15 >30
IC20 >30
IC25 >30
IC40 >30
IC50 >30

Steel's Many-One Rank Test 30 >30 3.33333

AuxiliaryTests Statistic
Shapiro-Wilk's Test indicates non-normal distribution (p <= 0.01) 0.46508
Equality of variance cannot be confirmed
Hypothesis Test (Hail, 0.05) NOEC LOEC ChV TU

I
I
I
I
I
I
I
I
I
I
I
I
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Transform: Arcsin Square Root Rank 1-Tailed
Conc-% Mean N-Mean Mean Min Max CV% N Sum Critical

LAB-Control 0.9750 1.0000 1.3713 1.2490 1.4120 5.942 4
1.9 1.0000 1.0256 1.4120 1.4120 1.4120 0.000 4 20.00 10.00

3.75 1.0000 1.0256 1.4120 1.4120 1.4120 0.000 4 20.00 10.00
7.5 1.0000 1.0256 1.4120 1.4120 1.4120 0.000 4 20.00 10.00
15 0.9750 1.0000 1.3713 1.2490 1.4120 5.942 4 18.00 10.00
30 1.0000 1.0256 1.4120 1.4120 1.4120 0.000 4 20.00 10.00

Steel's Many-One Rank Test 30 >30 3.33333
Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV TU

Auxiliary Tests Statistic Skew Kurt
-2.1359 5.27706

Reviewed by:~

0.884
Critical

ToxCalc v5.0

Test ID: 416401ppc Sample ID: WACKER-SILTRONICS
Lab ID: ORCHM-Corvallis Lab Sample Type: EFF2-lndustrial
Protocol: EPAF 94-EPA Freshwater Test Species: PP

Larval Fish Growth and Survival Test-7 Day Survival

1 2 3 4
1.0000 0.9000 1.0000 1.0000
1.0000 1.0000 1.0000 1.0000
1.0000 1.0000 1.0000 1.0000
1.0000 1.0000 1.0000 1.0000
0.9000 1.0000 1.0000 1.0000
1.0000 1.0000 1.0000 1.0000

12/10/200216:20
12/17/200209:10

Page 1

Conc-%
LAB-Control

1.9
3.75

7.5
15
30

Shapiro-Wilk's Test indicates non-normal distribution (p <= 0.01) 0.61382
Equality of variance cannot be confirmed

Start Date:
End Date:
Sample Date:
Comments:
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I
I

Start Date:
End Date:
Sample Date:
Comments:

12/10/2002 16:20
12/17/200209:10

Larval Fish Growth and Survival Test-7 Day Biomass
Test ID: 416401ppc Sample ID: WACKER-SILTRONICS
Lab ID: ORCHM-Corvallis Lab Sample Type: EFF2-lndustrial
Protocol: EPAF 94-EPA Freshwater Test Species: PP

Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.97377 0.884 -0.0572 -0.76
Bartlett's Test indicates equal variances (p = 0.84) 2.04813 15.0863
Hypothesis Test (t-tall, 0.05) NOEC LOEC ChV TU MSDu MSDp MSB MSE F-Prob df
Dunnett's Test 30 >30 3.33333 0.06122 0.14628 0.0008 0.00129 0.68828 5, 18

Transform: Untransformed 1-Tailed Isotonic
Conc-% Mean N-Mean Mean Min Max CV% N t-Stat Critical MSD Mean N-Mean

LAB-Control 0.4185 1.0000 0.4185 0.3780 0.4600 8.086 4 0.4193 1.0000
1.9 0.4070 0.9725 0.4070 0.3630 0.4310 7.398 4 0.453 2.410 0.0612 0.4193 1.0000

3.75 0.4325 1.0335 0.4325 0.3910 0.4720 7.858 4 -0.551 2.410 0.0612 0.4193 1.0000
7.5 0.4135 0.9881 0.4135 0.3560 0.4760 12.854 4 0.197 2.410 0.0612 0.4135 0.9861
15 0.3918 0.9361 0.3918 0.3490 0.4250 8.747 4 1.053 2.410 0.0612 0.4076 0.9721
30 0.4235 1.0119 0.4235 0.4020 0.4560 5.472 4 -0.197 2.410 0.0612 0.4076 0.9721

Linear Interpolation (80 Resamples)
95% CL(Exp) Skew

4030

...

-;')

Reviewed by:~

20

Dose %

...... " ......

10

...
0.0 ""':"'

-0.1 +-r--r"T""T""T"""--r"T""T"'T""r-"'T"".....-T""T""'r-"'T""'T""'T-I

o

1.0 -r--------------,
0.9

0.8

0.7

Q) 0.6

~ 0.5
o
~ 0.4
Q)

a: 0.3

0.2

0.1

ToxCalc v5.0

>30
>30
>30
>30
>30
>30
>30

% SD

1 2 3 4
0.4600 0.3780 0.4240 0.4120
0.4190 0.3630 0.4310 0.4150
0.4240 0.3910 0.4720 0.4430
0.4760 0.3860 0.4360 0.3560
0.4130 0.3490 0.4250 0.3800
0.4560 0.4020 0.4220 0.4140

Conc-%
LAB-Control

1.9
3.75

7.5
15
30

Page 1

Point
IC05
IG10
IC15
IC20
IG25
IG40
IG50
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Footnote: Ceriodaphnia dubia test should be terminated when 60% of the control organisms have produced their
third brood, or at the end of eight days, whichever occurs first.

Percent Total
or Total Young Per Replicate # Alive Live

Concentration A B C D E F G H I J Adults Young

Control 3<b "3'1 0>-3 3?-. 3~ '3cr Ill. 30 )4 Gte, /0 ~rzs

1.9 3d- /1 ~s- 30 /CJ 3~ 3,1 5" S- 33 /D ~LfJ

3.75 3~ 35 tl JC& 19f ~(g 1'-/ /Ul /3 1'1 /0 ~J,)..

7.5 .;2~ ~. /'-1 1'/ /CfJ 33 /s doS' 3° ;>3 /0 ~l(P_'7

15 ;>-I.D ~ J-5' 8° /3 jCG J~ /0 /1 .;).;;;l /0 )11
30 t-/ 9

.-- .t.j t-/ s: & C..t.::> :::> 7 /0 55'

CHMHIU

CO ~(G.<t

Statistician

Test Start Date

Sample ID#

Wacker Siltronics

Cd \L\-'\7

Ceriodaphnia dubia
Survival and Reproduction

Test Data Summary

Ceriodaphnia Lot#

Sample Description

Client ------------------

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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I
I
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Day
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Control
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Concentration

CERIODAPHNIA 7-DAY SURVIVAL AND REPRODUCTION DATA

Client Wacker Siltronics Test Beginning: Date \1.- \0 - 02...Time \~?:>O

Sample Description CO 4(&:1 Test Ending: Date \2-1/0 f) 2.. Time \ ~GO

Ceriodaphnia Lot# Cd ~q97 Dilution Water Recon MH (FHM) ID# 2L\~ t- 2.2:J.O
Technician Day 1~ Day 2~ Day3~ Day 4 ltJ Day 5~ Day 6~ Day 7 __

TIme D~1~D~2\~5D~3~D~M/I~D~5~D~6~D~7__

ClfMHIUI
I,
I
I
I
I
I
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I
I
I
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-----------~-------
CHMHlll CERIODAPHNIA WATER QUALITY DATA

Adults Isolated Date \ 1.-~- 0'2.. Time '2.o~O

Neo's CollectedDate \'1.-10-02 Time ()l~Q

low Day 6 1)~ Day 7 _

0115 Day 6 ) iOn Day 7 _

Day 2

Day 2

Wacker Siltronics
co C.{(f.:,'j

bw Day!· 1:)1,0

\"630 Day 1 094-S

30

15

1.9 .1()

7.5

3.75

Control

or
Concentration 0

ICOMMENTS. -----------------------------------------
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I Ceriodaphnia Survival and Reproduction Test-48 Hr Survival
Start Date: 12/10/2002 13:30 Test ID: 416401cdc Sample ID: WACKER-SILTRONICS

I
End Date: 12/16/2002 11:00 Lab ID: ORCHM-Corvallis Lab Sample Type: EFF2-lndustrial
Sample Date: Protocol: EPAF 94-EPA Freshwater Test Species: CD
Comments:

Conc-% 1 2 3 4 5 6 7 8 9 10

I LAB-Control 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
1.9 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000

3.75 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000

I
7.5 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
15 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 .1.0000 1.0000 1.0000
30 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000

'I
Not Fisher's 1-Tailed Isotonic

Conc-% Mean N-Mean Resp Resp Total N Exact P Critical Mean N-Mean

I LAB-Control 1.0000 1.0000 0 10 10 10 1.0000 1.0000
1.9 1.0000 1.0000 0 10 10 10 1.0000 0.0500 1.0000 1.0000

3.75 1.0000 1.0000 0 10 10 10 1.0000 0.0500 1.0000 1.0000

I
7.5 1.0000 1.0000 0 10 10 10 1.0000 0.0500 1.0000 1.0000
15 1.0000 1.0000 0 10 10 10 1.0000 0.0500 1.0000 1.0000
30 1.0000 1.0000 0 10 10 10 1.0000 0.0500 1.0000 1.0000

I
Hypothesis Test (l-tail, 0.05) NOEC LOEC ChV TU
Fisher's Exact Test 30 >30 3.33333

'I Linear Interpolation (80 Resamples)
Point % SO 95%CL Skew

I
IC05 >30
IC10 >30
IC15 >30 1.0
IC20 >30

0.9

I IC25 >30
IC40 >30 0.8

IC50 >30 0.7

I m0.6
c
8. 0.5
III

I
~ 0.4

0.3

0.2

I 0.1

0.0

0 10 20 30 40

I Oose%

I
I
I
I Page 1 ToxCalc v5.0 Reviewed by:~

scoEPA00027324



Ceriodaphnia Survival and Reproduction Test-6 Day Survival
Start Date: 12/10/200213:30 Test 10: 416401cdc Sample 10: WACKER-SILTRONICS
End Date: 12/16/2002 11:00 Lab 10: ORCHM-Corvallis Lab Sample Type: EFF2-lndustrial
Sample Date: Protocol: EPAF 94-EPA Freshwater Test Species: CD
Comments:

Conc-% 1 2 3 4 5 6 7 8 9 10
LAB-Control 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000

1.9 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
3.75 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000

7.5 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
15 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
30 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000

Not Fisher's l-Tailed
Conc-% Mean N-Mean Resp Resp Total N Exact P Critical

LAB-Control 1.0000 1.0000 0 10 10 10
1.9 1.0000 1.0000 0 10 10 10 1.0000 0.0500

3.75 1.0000 1.0000 0 10 10 10 1.0000 0.0500
7.5 1.0000 1.0000 0 10 10 10 1.0000 0.0500
15 1.0000 1.0000 0 10 10 10 1.0000 0.0500
30 1.0000 1.0000 0 10 10 10 1.0000 0.0500

I
I
I
I
I
I
I
I
I
I
I
'I
I
I
I
I
I
I
I

Hypothesis Test (l-tail, 0.05)
Fisher's Exact Test

Page 1

NOEC
30

LOEC
>30

ChV TU
3.33333

ToxCalc v5.0
«»~Reviewed by:_-....:..:>__
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I Ceriodaphnia Survival and Reproduction Test-Reproduction
Start Date: 12/10/2002 13:30 Test ID: 416401cdc Sample ID: WACKER-SILTRONICS

I
End Date: 12/16/2002 11:00 Lab ID: ORCHM-Corvallis Lab Sample Type: EFF2-lndustrial
Sample Date: Protocol: EPAF 94-EPA Freshwater Test Species: CD
Comments:

Conc-% 1 2 3 4 5 6 7 8 9 10

I LAB-Control 38.000 39.000 23.000 32.000 35.000 39.000 16.000 30.000 14.000 29.000
1.9 32.000 19.000 35.000 30.000 19.000 32.000 31.000 5.000 5.000 33.000

3.75 35.000 35.000 17.000 18.000 19.000 26.000 14.000 16.000 13.000 19.000

I
7.5 23.000 18.000 14.000 17.000 18.000 33.000 15.000 25.000 30.000 23.000
15 26.000 30.000 25.000 20.000 13.000 18.000 13.000 10.000 14.000 22.000
30 4.000 9.000 5.000 4.000 4.000 5.000 5.000 6.000 6.000 7.000

I
I
I
I
I
I
I
I
I
I
I
I

Transform: Untransformed Rank l-Tailed Isotonic
Conc-% Mean N-Mean Mean Min Max CV% N Sum Critical Mean N-Mean

LAB-Control 29.500 1.0000 29.500 14.000 39.000 31.037 10 29.500 1.0000
1.9 24.100 0.8169 24.100 5.000 35.000 47.651 10 92.00 75.00 24.100 0.8169

3.75 21.200 0.7186 21.200 13.000 35.000 38.114 10 81.00 75.00 21.400 0.7254
7.5 21.600 0.7322 21.600 14.000 33.000 29.459 10 81.00 75.00 21.400 0.7254
*15 19.100 0.6475 19.100 10.000 30.000 34.681 10 72.00 75.00 19.100 0.6475
*30 5.500 0.1864 5.500 4.000 9.000 28.748 10 55.00 75.00 5.500 0.1864

Auxiliary Tests Statistic Critical Skew Kurt
Kolmogorov D Test indicates normal distribution (p > 0.01) 0.43787 1.035 -0.3631 0.13053
Bartlett's Test indicates unequal variances (p = 1.97E-04) 24.221 15.0863
Hypothesis Test (Hail, 0.05) NOEC LOEC ChV TU
Steel's Many-One Rank Test 7.5 15 10.6066 13.3333

Linear Interpolation (80 Resamples)
Point % SO 95%CL Skew
IC05* 0.519 1.352 0.255 4.813 2.8785
IC10* 1.038 2.284 0.510 8.814 3.5784
IC15* 1.557 3.075 0.764 10.615 2.6406 1.0
IC20 2.243 3.532 1.019 13.405 2.1857

0.9
IC25 3.253 4.799 1.274 16.072 1.2142
IC40 16.544 4.253 3.157 19.957 -1.5175 0.8

IC50 19.798 1.910 15.482 22.547 -0.0863 0.7
* indicates IC estimate less than the lowest concentration

:ll 0.6
c
&. 0.5
11I£ 0.4

0.3

0.2

0.1

0.0
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I
I
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Concentration Tare Total No. of
or Percent Replicate Weight (mg) Weight (mg) Fish .

A 1057.84 1064.35 10
Control B 1041.43 1047.94 10

C 1037.58 1044.65 10
D 1046.45 1053.18 10

A 1041.72 1048.22 10
0.3 gIL B 1046.54 1053.46 10

C 1049.43 1055.98 10
D 1057.10 1061.08 10 - 3 = 7 *

A 1049.37 1056.90 10
1.0 gIL B 1052.61 1059.01 10

C 1038.78 1045.49 10
D 1046.30 1051.58 10

A 1040.24 1046.08 10
2.0 gIL B 1048.73 1054.77 9

C 1045.36 1050.37 -7

D 1046.42 1049.97 8

A 1035.26 1038.87 6
4.0 gIL B 1047.43 1050.25 5

C 1041.46 1043.27 7
D 1034.93 1037.51 5

A 1054.13 0
8.0 gIL B 1044.02 0

C 1044.17 0
D 1043.37 0

FATIIEAD MINNOW 7·DAY GROWTII DATA

na

QAlQC [O'1Z

12/03f2002

BM
12/11f2002

NaCI

dw

12/0212002
Technician:

Date'

* = 3 fish lost during transfer to tin for drying. BMweigh to 0.01 mg

Lab ill:

Client

. Sample Description:

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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Transform: Arcsin Square Root Isotonic
Conc-gm/L Mean N-Mean Mean Min Max CV% N Mean N-Mean
LAB-Control 1.0000 1.0000 1.4120 1.4120 1.4120 0.000 4 1.0000 1.0000

0.3 1.0000 1.0000 1.4120 1.4120 1.4120 0.000 4 1.0000 1.0000
1 1.0000 1.0000 1.4120 1.4120 1.4120 0.000 4 1.0000 1.0000
2 0.8500 0.8500 1.1898 0.9912 1.4120 15.281 4 0.8500 0.8500
4 0.5750 0.5750 0.8620 0.7854 0.9912 11.405 4 0.5750 0.5750
8 0.0000 0.0000 0.1588 0.1588 0.1588 0.000 4 0.0000 0.0000

Reviewed by: ~

REFTOX-Reference Toxicant test
NACl-Sodium chloride
PP

Survival

ToxCalc v5.0

Larval Fish Growth and Survival Test-7 Oa
Test 10: rp ~42 Sample 10:
lab 10: ORCHM-Corvallis lab Sample Type:
Protocol: EPAF 94-EPA Freshwater Test Species:

1 2 3 4
1.0000 1.0000 1.0000 1.0000
1.0000 1.0000 1.0000 1.0000
1.0000 1.0000 1.0000 1.0000
1.0000 0.9000 0.7000 0.8000
0.6000 0.5000 0.7000 0.5000
0.0000 .0.0000 0.0000 0.0000

12103/2002 14:15
12110/200211:20

Page 1

LAB-Control
0.3

1
2
4
8

Conc-gmiL

Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates non-normal distribution (p <= 0.01) 0.81437 0.868 0.4258 3.44708
Equality of variance cannot be confirmed

Linear Interpolation (80 Resamples)
Point gmiL SO 95% CL(Exp) Skew
IC05 1.3333 0.2203 1.1193 2.5692 2.0173
IC10 1.6667 0.2597 1.2385 2.7076 0.8230
IC15 2.0000 0.2750 1.3578 2.9164 0.3114 1.0
IC20 2.3636 0.2907 1.4589 3.1540 -0.3061

0.9
IC25 2.7273 0.2897 1.5600 3.3922 -0.9728
IC40 3.8182 0.2650 3.1930 4.6069 0.0845 0.8

IC50 4.5217 0.2595 3.6870 5.1684 -0.3801 0.7

m0.6
c
&. 0.5
II)

&! 0.4

0.3

0.2

0.1

0.0
0 2 4 6 8 10

OosegmiL

Start Date:
End Date:
Sample Date:
Comments:

vi
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Transform: Untransformed Isotonic
Conc-gm/L Mean N-Mean Mean Min Max CV% N Mean N-Mean
LAB-Control 0.6705 1.0000 0.6705 0.6510 0.7070 3.945 4 0.6705 . 1.0000

0.3 0.6414 0.9566 0.6414 0.5686 0.6920 8.113 4 0.6447 0.9615
1 0.6480 0.9664 0.6480 0.5280 0.7530 14.371 4 0.6447 0.9615
2 0.5110 0.7621 0.5110 0.3550 0.6040 22.144 4 0.5110 0.7621
4 0.2705 0.4034 0.2705 0.1810 0.3610 27.407 4 0.2705 0.4034
8 0.0000 0.0000 0.0000 0.0000 0.0000 0.000 4 0.0000 0.0000

Reviewed by: 8-"ToxCalc v5.0

Larval Fish Growth and Survival Test-7 Day Biomass
Test 10: rp~1042 Sample 10: REFTOX-Reference Toxicant test
Lab 10: ORt5'HM-Corvallis Lab Sample Type: NACL-Sodium chloride
Protocol: EPAF 94-EPA Freshwater Test Species: PP

1 2 3 4
0.6510 0.6510 0.7070 0.6730
0.6500 0.6920 0.6550 0.5686
0.7530 0.6400 0.6710 . 0.5280
0.5840 0.6040 0.5010 0.3550
0.3610 0.2820 0.1810 0.2580
0.0000 0.0000 0.0000 0.0000

Page 1

LAB-Control
0.3

1
2
4
8

Conc-gm/L

Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.94835 0.868 -0.5911 0.20508
Bartlett's Test indicates egual variances (p =0.27) 5.21173 13.2767

Linear Interpolation (80 Resamples)
Point gmlL SD 95% CL(Exp) Skew
IC05 1.0578 0.4412 0.0000 1.5598 -0.1370
IC10 1.3085 0.3164 0.0000 2.0692 -0.3643
IC15 1.5593 0.2858 0.8250 2.5297 0.7873 1.0
IC20 1.8100 0.2902 1.0799 2.7434 0.5760

0.9
IC25 2.0676 0.3032 1.3391 2.9524 0.3329
IC40 2.9040 0.3030 1.6805 3.6101 -0.5933 0.8
IC50 3.4615 0.2651 2.6478 4.1959 -0.1701 0.7

m0.6
c
&. 0.5
III
~ 0.4

0.3

0.2

0.1

0.0
0 2 4 6 8 10

Dose gm/L

Start Date: 12103/200214:15
End Date: 12110/200211:20
Sample Date:
Comments:

I
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Footnote: .Ceriodaphnia dubia .testshould be terminated when 60% of the control organisms have produced their
third brood,or at the end of eight days, whicheveroccursfirst.

\2-vo -02..

QAOfficer

Task Manager .-i.t::~~r-~.I.b!lI~~----:---

Statistician

SampleIDft- _

Test Start Date

.ProjectManager

to 0:96

CUSUJD Chart Limits

Ceriodaphnia dubia
Survival and Reproduction

Reference Toxicant Test Data Summary

1.00

QNQC - bce.~'

~oo~-~ . NaCI - fSC) ~h- "StocK

cd. \'+~]

Survival

Endpoint

Reproduction

Ceriodaphnia Lot#

Percent Total
or Total YoungPer Replicate # Alive Live

<COncentratiOill A B C D E F G H I J Adults Young

Control '3(0 3L/ /3 3~- 33 )/ .;).J 33 :33 It( /0 ~63

0.25gIL 31 /7 3/ dl ;2J../ let ~, ,;),7 3(0 /7 /0 ;).:::.-/

d~ '/c.o ~o ;)~
~5¥ dO 3J ~.c;J ;({o ?/'j C:>310.5 gIL 3/ 6

1.0 gIL d<D d-~ 19 ,;)<0 /0 /-:> ;). <../ ;24 ;;1.S ;;20 /0 /17
~ 6- S S- f d- 1 ;L J:l. 5 '1 '!CrJ1.5gIL ;;..

6 0 ®
0 ~ ®

(2.0 gIL 0 0 0 C> 0 .0 0
@, @ ~ @ @

~ r; @ @ h§>

4.0 gIL r) C> 0 D 0 0 0 0 6 c)

~

I
I CHMHlll
I
I
I Client ________-"'---..:....:::-__==~k..___

I SampleDescription

I
I
I
I
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Reviewed by:~ToxCalc v5.0Pagel

Ceriodaphnia Survival and Reproduction Test-Reproduction
Start Date: 12/10/2002 14:20 Test ID: rcdc1497 Sample ID: REFTOX-Reference Toxicant test
EndDate: 12/16/2002 13:00 LablD: ORCHM-Corvallis Lab Sample Type: NACL-SodiLJm chloride
Sample Date: Protocol: EPAF 94-EPA Freshwater Test Species: ' CD
Comments:
Conc-gmlL 1 2 3 4 5 6 7 8 9 10
LAB-Control 36.000 34.000 13.000 35.000 33.000 11.000 21.000 33.000 33.000 14.000

0.25 31.000 17.000 31.000 29.000 24.000 18.000 21.000 27.000 36.000 17.000
0.5 29.000 18.000 20.000 31.000 28.000 20.000 31.000 28.000 26.000

1 26.000 23.000 6.000 26.000 10.000 13.000 24.000 24.000 25.000 20.000
1.5 2.000 5.000 5.000 5.000 7.000 2.000 1.000 2.000 12.000 5.000

2 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
4 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Transform: Untransformed Isotonic
Conc-gm/L Mean N-Mean Mean Min Max CVO/O N Mean N-Mean
LAB-Control 26.300 1.0000 26.300 11.000 36.000 39.149 10 26.300 1.0000

0.25 25.100 0.9544 25.100 17.000 36.000 26.789 10 25.383 0.9651
0.5 25.667 0.9759 25.667 18.000 31.000 19.578 9 25.383 0.9651

1 19.700 0.7490 19.700 6.000 26.000 37.152 10 19.700 0.7490
1.5 4.600 0.1749 4.600 1.000 12.000 70.406 10 4.600 0.1749

2 0.000 0.0000 0.000 0.000 0.000 0.000 10 0.000 0.0000
4 0.000 0.0000 0.000 0.000 0.000 0.000 10 0.000 0.0000

Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.94075 0.929 -0.5695 -0.5398
Bartlett's Test indicates equal variances (p =0.02) 11.3014 13.2767

Linear Interpolation (80 Resamples)
Point gm/L SO 950/0CL Skew
IC05 0.5350 0.2502 0.0544 0.7799 0.2096
IC10 0.6507 0.2705 0.1087 1.0066 -0.1519
IC15 0.7664 0.2760 0.1631 1.0400 -0.5258 1.0
IC20 0.8821 0.2547 0.2174 1.0752 -0.8101

0.9
IC25 0.9978 0.1851 0.4747 1.1104 -0.7463
IC40 1.1298 0.0777 0.9174 1.2160 -0.6045 0.8

IC50 1.2169 0.0613 1.0769 1.2910 -0.5675 0.7

ll: 0.6
r::
&. 0.5
III
~ 0.4

0.3

0.2

0.1

0.0

0 2 3 4 5

OosegmlL
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.

0.5 gIL

1.0 gIL

Control

0.25 gIL

Percent or

··2.0glL

u..,QJlcen ranorrs

CERIODAPHNIA 7-DAY SURVIVAL AND REPRODUCTION DATA

Client QA I QC- ~mb€\ Test Beginning: Date \ 1.- \O-O'LTime \'\2.0
Sample Description NaCl -S05/\- \~Docg-oLTestEnding: Date\1..-\~-O'LTime \~

CeriOda.phniaLot# .. . Cd. ,tic"] Dilution War::~tI,;u ID# n\~. '2.2.2tl
Technician Day ll:::ilil Day 2W-Day 3 W- Day 4 {GJ Day 5 Day 6~ay 7__

Time Dayl~()Q)ay2Q9mDay3~Day4/ZWDaYS~ay6~ay7__
0110

ClfMHIU
I
I
I
I
I
I
I'
I
I
I
I
I
I
I
I
I
I
I-
I, .. -.I..-.i.- ~~~~~~~~----.I
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-------------------
CHMHILL CERIODAPHNIA WATER QUALITY DATA

Client QA / QC - b.ce1(\.bex- Initiated Date \1..-10-02... Time \L\W
Sample Description NaCl Reagent Log # \~0C~- 0+__ Terminated Date \'2.-1~-O2- Time l:!:>CO
Teclmician Day 0 bb> Day 1 bk') Day 2 1)Q Day 3 1'>1.0 Day 4 t=S Day 5

Time Day 0~Day 1 0900 Day 2 0900 Day 3 oCrss Day 4 l'flfs- Day 5

Percent

7 0

Control

0.25 gIL

0.50 gIL

1.0 gIL

1.5 gIL

2.0 gIL

4.0 gIL

COMMENTS:

Adults Isolated Date \ L -'=\-0'2... Time 1...~7:IJ

. Nee's CollectedDate \'2.-\0-02. Time 07~

1)b> Day 6 :t)W Day 7 _

01tO Day 6 \"&:() Day 7 _

Tern erature (C) / Conductivit ( mhos/em)
Da

scoEPA00027336



I Ceriodaphnia Survival and Reproduction Test-6Day Survival
Start Date: 12110/2002 14:20 Test ID: rcdc1497 Sample ID: REFTOX-Reference Toxicant test

I End Date: 12116/200213:00 Lab ID: ORCHM-Corvallis Lab Sample Type: NACL-Sodium chloride
Sample Date: Protocol: EPAF 94-EPA Freshwater Test Species: CD
Comments:
Conc-gmlL 1 2 3 4 5 6 7 8 9 10

I LAB-Control 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
0.25 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000

0.5 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000

I
1 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000

1.5 0.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
2 1.0000 1.0000 1.0000 1.0000 0.0000 1.0000 1.0000 0.0000 1.0000 0.0000
4 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

I
Transform: Arcsin Square Root Isotonic

I
Conc-gmlL Mean N-Mean" Mean Min Max CV% N Mean N-Mean
LAB-Control 1.0000 1.0000 1.0472 1.0472 1.0472 0.000 10 1.0000 1.0000

0.25 1.0000 1.0000 1.0472 1.0472 1.0472 0.000 10 1.0000 1.0000
0.5 1.0000 1.0000 1.0472 1.0472 1.0472 0.000 9 1.0000 1.0000

I 1 1.0000 1.0000 1.0472 1.0472 1.0472 0.000 10 1.0000 1.0000
1.5 0.9000 0.9000 0.9948 0.5236 1.0472 16.644 10 0.9000 0.9000

2 0.7000 0.7000 0.8901 0.5236 1.0472 28.414 10 0.7000 0.7000
4 0.0000 0.0000 0.5236 0.5236 0.5236 0.000 10 0.0000 0.0000

I
Auxiliary Tests Statistic Critical Skew Kurt

I
Kolmogorov D Test indicates non-normal distribution (p <= 0.01) 3.36332 1.035 -2.3666 7.08719
Eguality of variance cannot be confirmed

Linear Interpolation (80 Resamples)
Point gmlL SD 95%CL Skew

I IC05 1.2500 0.2473 1.0996 2.0000 0.9909
IC10 1.5000 0.2597 1.1992 2.1053 0.5387
IC15 1.6250 0.2601 1.2988 2.2105 0.3019 1.0

I
IC20 1.7500 0.2673 1.3983 2.3158 0.2464

0.9
IC25 1.8750 0.2620 1.5589 2.4211 0.2845
IC40 2.2857 0.2819 1.7500 2.7368 -0.1505 0.8

IC50 2.5714 0.2840 1.8746 2.9474 -0.7640 0.7

I =0.6c
&. 0.5
en

I
~ 0.4

0.3

0.2

I 0.1

O~O

0 2 3 4 5

I DosegmIL

I
I
I
I Page 1 ToxCalc v5.0 Reviewed bY:~

"
----- ---_._----- ---- - _._-
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Footnote: Ceriodaphnia dubia testshould be tenninated when 60% of the control organisms have produced their
thirdbrood, or at the end of~ days, whichever occurs first.

Percent Total
or Total Young Per Replicate # Alive Live

\Olncentration) A B C D E F -G H. I _J Adults Young

Control He \1 It,, \5 1.1- 1-\ '2.( \<:f. '7 2( I 0 18~

0.25 gIL '6 \4 {B ($ 3/Af> £.'2- "2S" fB 1.-0 't.:2. -£} t81J

0.5 gIL 1..3 (5 1.--0 '2,'2.- '"1 ~f# Ie, 1.-3 2.3
"

,0 'loy- -

1.0g/L '-f 5 13 \'2_ \5 tto \3 ,, \ 3 0 lo 1.0 '2..

1.5 gIL £ 5 q y I I Y " 8, t~ O/AO CJ (,l,.-

n: ./

2.0 gIL IOI Ao O!A.t> °/~ 0/ iT!) °ll\~ 01f:+JJ °klJ 2- 0JftJ) , ,!-, '2

, 4.0 gIL
O{AO °/A() °IAO I\)/AO o lAO f>JI\D o~ c/ItO cIAO ojAl:J 0 0

- .

QAOfficer

Task Manager ........&:IJl~...c:.J.~~ _Cusum Chart Limits

0.52.to 1.'-\-2
o. \4- to \ .GO

Ceriodaphnia dubia
Survival and Reproduction

Reference Toxicant Test Data Summary

\.10 I
0:11

QNQC - h(e~ Test Start Date

(\BOO~-O}\) NaCI ~()~L 'S:\OC\Z Sample Ilzs" _

0:\ \~00 Statistician

Survival

Endpoint

Reproduction

Client -

I
I .CHMHIll..

'1
I
I
I

Sample Description

Ceriodaplmia Lot#

I
I
I
I
I·
I
I
I
I
I
I
I
I

SCOEPA00027338
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b.O

Total
Live Young

o y_
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·3 . l ·0 () 0 3

00

7'· ~ ,/I V , \ '1-'- 2.. 0 /I Z.

3 no 0 0 0 0 0 n t<) - 0 f ()
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6 /» - Z$ '7 0·0 ( 0 7 o c:; D ( D
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4· U 0 '2- o 3. -'2-- '2.-.. -:3 2- () . 10

5 /0 o 0' (p 0 0 - ID q {.( 10

4 .'~ 3 .3 . t.l: S-' 2- '-f ..,. _ .3 & If:)

3 0 -- 0 0 00 . 0 . 0 0 -- n() 10
2 () 0 0- o . 0 0 0 0 D - c» ,0
1· 0 0 0 ~ n () 0 n () - 0 lO
7 f!J l..f - I( t:J \ (2.,2. a 10 . II' - '1

2'0 Od 00 0 00 0 0 r c»
30 0 0 0 0 0 -D <9 00 - 10

59 D 37 OM - 10 to 8· 8 e (Y-J,P'q

7' '2 ~ Co. L/ q q 0 0 (p 10 io

6 [) ~ a -Of - 0 c» 0 0 0 q

r C> 0 0 0 00 0 (). o (Q 10
2 0 U' 0 0 0 0 - 0 0 0 c> /0

6t{ u c» c) 0 0 ~ -_ q 0 0 10

5 D c» z,

5 .? '5 7· L, r c. & ~ fr>. I· 0 to

1 0 0 -- 0 n D - () 0 0 {) f) It)

- 2 D. 0 0 0 - 0. 0 o 0 00 ro

·5 7' fa r -, Z 10 - q ~ & 8" - 10 -

1 . 0 0 0 0 . 0 o i o r o 0 .t!) lO

Replicate No: Live
Day -ABC D E F G H I J Adults

. 3 . 0 - (:) n 0 - 0 () 0 0 0 en lO

4.0 gIL

2.0 gIL

1.0 gIL

0.5 gIL

Control

0.25 gIL

Pereentor .
auonl

,-,,"MMILL

'CERIODAPHNIA '.DAY SURvivAL AND REPRODUCTION DATA
_Client.·' QAtQC":'~(': '. Gi' '.' T~Be~:-DatC Xl-\1-Q2.Time 'COO, .

Sample Description NaC1-SC~h-s@g<,~e;oo«:-~esfEnditig: Dare \1:24-iJ2. Time .c1~z,()
CeriodaphniaLot# Cd\5QO . Di1utionWa~1{eCfAM"(fHt1) .10#2'22\ t- 'l.'l'2..~
Technician Dayt~Day 2 ::~ Day3~Dily 4~Day5~Day6~ Day 7 tyv

Time Day 1:uro'Oay 2 10(( Day 3lmQ.DaY41~/O Day 5[C107 Day 6~Day 7 ,>~-z..) .

I
1-'

I
I-

I
I-
I'
I
I
'1·
I
I
I'
1-.
I.
I
I:
I
I,
i
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-------------------
, CHMHIU .. · CERIODAPIINIA WATERQUALITY DATA

-~
\~t,p~-o4-__
1>~

n~O

. Adults Isolated Date \1...-)lp -~2. Time ~5

Neo's CollectedDate \2.-\J -D'Z.. Time oos.
f,- Day 6 ~ Day 7 SIVl

("«sa Day 6 /j2.S Day 7 I " 3.;

scoEPA00027340



Ceriodaphnla Survival and Reproduction Test-7 Daysurvival

5

1.0000 1.0000
0.9667 0.9667
0.9667 0.9667
0.9667 0.9667
0.9000 0.9000
0.2000 0.2000
0.0000 0.0000

Skew Kurt

Isotonic
Mean N-Mean

-0.6547 10.8381

4

Reviewed by: b\J

10
1.0000
1.0000
1.0000
1.0000
0.0000
0.0000
0.0000

2 3

DosegmlL

9

1.035

1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
0.0000

Critical

8
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
0.0000

0.8

0.7

1.0 -r---------::*----,
0.9

=0.6
c
&. 0.5

io.4

0.3

0.2

0.1 ~, ,,

7
1.0000
1.0000
1.0000
1.0000
1.0000
0.0000
0.0000

3.02078

ToxCafc v5.0

-1.1115
-3.1044
-1.4692
-1.8464
-1.4951
0.3949
2.5376

Unear Interpolation (80 Resamples)
Skew95%CL

0.1250 1.5357
1.0714 1.5716
1.1786 1.6091
1.2857 1.6667
1.3929 1.7090
1.5833 1.8755
1.6667 2.0000

SD
0.4835
0.2079
0.1220
0.0957
0.0830
0.0727
0.0918

gmlL

Statistic

1.0000 1.0000 1.0472 1.0472 1.0472 0.000 10
0.9000 0.9000 0.9948 0.5236 1.0472 16.644 10
1.0000 1.0000 1.0472 1.0472 1.0472 0.000 10
1.0000 1.0000 1.0472 1.0472 1.0472 0.000 10
0.9000 0.9000 0.9948 0.5236 1.0472 16.644 10
0.2000 0.2000 0.6283 0.5236 1.0472 35.136 10
0.0000 0.0000 0.5236 0.5236 0.5236 0.000 10

Transform: Arcsin Square Root

1 2 3 4 5 6
1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
1.0000 1.0000 1.0000 1.0000 0.0000 1.0000
1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
1.0000 1.0000 1.0000 1;0000 1.0000 1.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Mean N-Mean Mean Min Max CV% N

.1.1250
1.5000
1.5357
1.5714
1.6071
1.7143
1.7857

LAB-Control
025

0.5
1

1.5
2
4

LAB-Control
0.25

0.5
1

1.5
2
4

Conc-gmIL

Conc-gmIL

KolmogorovD Test indicates non-normal distribution (p <= 0.01)
Equality of variance cannot be confirmed

Point

Auxiliary Tests

StartDate: 12117/200210:00
End Date: 12124/200209:20
Sample Date:
Comments:

Page 1

IC05
tCl0
IC15
IC20
IC25

.IC40
IC50

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

scoEPA00027341



Ceriodaphnla Survival and Reproduction Test-Reproduction

Transform:· Untransformed
Cone-gmlL Mean N-Mean Mean Min Max CV% N
LAB-Control 18.500 1.0000 18.500 15.000 22.000 14.015 10

0.25 18.000 0.9730 18.000 3.000 25.000 33.127 10
0.5 20.400 1.1027 20.400 15.000 26.000 17.323 10

1 10.200 0.5514 10.200 0.000 16.000 52.042 10
1.5 6.600 0.3568 6.600 0.000 14.000 60.690 10

2 0.200 0.0108 0;200 0.000 2.000 316.228 10
4 0.000 0.0000 0.000 0.000 0.000 0.000· 10

ReviewedbY:~,

5

18.967 1.0000
18.967 1.0000
18.967 1.0000
10.200 0.5378
6.600 0.3480
0.200 0.D105
0.000 0.0000

Skew Kurt

Isotonic
Mean N-Mean

-1.2181 4.0835

4

21.000
22.000
17.000
0.000
0.000
0.000
0.000

10

2 3

OosegmlL

1.035

9
17.000
20.000
23.000
13.000
14.000
0.000
0.000

Critical

..
•

8
19.000
18.000
23.000
11.000
8.000
2.000
0.000

1.0,------._---.....--,

0.9

0.8

0.7

0.6

:g 0.5
c
8. 0.4

=0.3a:
0.2

0.1

0.0

-0.1

-0.2 -h-.......,..,...I"T'"'I-rT..,..,........~,......,,..,....,.,..,......-t
o

7
21.000
25.000
18.000
13.000
6.000
0.000
0.000

1.5043
Statistic

ToxCalc v5.0

-2.1517
-3.8683
-0.7537
-0.2670
0.0245
0.3852
0.6181 ,

Linear Interpolation (80 Resamples)
Skew95%CL

0.1159 0.5695
0.2318 0.6390
0.5681 0.7085
0.6294 0.7781
0.6808 0.8476
0.8202 1.0776
0.9086 1.3158

SO
0.1379
0.0788
0.0393
0.0429
0.0484
0.0741
0.1293

0.5541
0.6082
0.6623
0.7163
0.7704
0.9327
1.0995

gmIL.

1 2 3 4 5 6
16.000 17.000 16.000 15.000 22.000 21.000
18.000 19.000 18.000 15.000 3.000 22.000
23.000 15.000 20.000 22.000 17.000 26.000

4.000 5.000 13.000 12.000 15.000 16.000
5.000 5.000 9.000 4.000 11.000 4.000
0.000 0.000 0.000 0.000 0.000 0.000
0.000 0.000 0.000 0.000 0.000 0.000

LAB-Control
0.25

0.5 .
1

1.5
2
4

Conc-gm/L

Page 1

Point
IC05
IC10
IC15
IC20
IC25
IC40
IC50

Kolmogorov 0 Test indicates non-normal distribution (p <= 0.01)
Equality of variance cannot be confirmed

Auxiliary Tests

StartDate: 12117/200210:00
End Date: 12124/200209:20
Sample Date:
Comments:

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

scoEPA00027342



- - _.- - - - - - - - - - - - - - - 
REFERENCE TOXICANT DATA SHEET

\2..-\0-02.. Time

('2. -lZ -0 \... Time
Date

Date

Referenee Toxicant Sodium chloride Test Begin:

Solvent distilled water Stock Solution 20 gIL Test End:

Reagent Log ill # _~...I"..lI;6.::l,;O:=:..;Q:.;:.~~-~O::.;;b=-..o- .....,...=
*Dilution Water "Re,;J;"",j\ (FHj;f) ID# 1..-'2\~ / ~ _
Total Hardness as CaC03 90 Total Alkalinity as CaC03 LO!:

c:::eonauct1Vlty (gIIihos~cI!ID' Salinity (ppt) ~\ '2.- Temperature 20 + 1 ° C

Technician 0 hr 2y 24 hr 1)hJ 48 hr 3::-- 72 hr 96 hr _

Time 0 hr ( 66' 24 hr \ L\'\5. 48 hr {f.::,o;5 72 hr 96 hr

Client QAIQC

Test Organism Pimephales promelas

Source Aguatox Inc.

ID# FHM 10L\:qo
Age ,<.' ~4- ,,~.

Size na .

Loading __=n.;;.a _

Toxicant Test

Coneen. Chamber Number Surviving Dissolved Oxygen (mgll) pH Temperature °C Condo

(gIL ) Number 0 24 48 72 96 0 24 48 72 96 0 24 48 72 96 0 24 48 72 96 0

Control 10 \0 /0 8.~ '805 alP SD (.~ 7,9 1~3 1tJ:2.- 'Zo1'$ 'Z7<{

4 10 \0 (,) l'),<e 'i?J. g,,, '78 7·7 7.7 ('Y.> 2.0.0 "2,J·3 uuo

6 10 10 /0 8.(0 ~.4- 8.IP 7:S 1.1 "7.1 (q..~ ,q,.~ '2c,;).2 sa»

8 10 1 2 B..0 ~J 8,(.. 7,7 7.' 7-'0 r0.) 2O:z.. ~.z. S'f1.v

10 10 0 - Sc;o ~.4- - 7<0 7.~ - (4. '3 2.0· \ - ">'-{,;)
12 10 0 - g." ~.S - 7.> 7:5 - (Q.3- 20.~ - 7u~

Test Acceptability Limits: Survival in Controls: > or =90% For RBT: >6.0 and <10.8 pH: > 6.0 and < 9.0 Temperature ±.l °C
All Others (at 20°C): > 4.0 and < 9.1

*Dilution Water Code
Recon. • reconstituted water
VS • very soft

S -soft
MH • moderately hard
H -hard
VB • very hard

48 hrLC50

Cusum Chart Limits

Statistical Method

We verify this data is true and correct.

Task Manager -.lZ:==::.~~..z,r==r..:..:.....I.-_--

Project Manager

scoEPA00027343



I
I
I
I

Start Date:
End Date:
Sample Date:
Comments:

Conc-gm/L
LAB-Control

4
6
8

10
12

Acute Test-48 Hr Survival
12110/2002.16:25 Test 10: rppa1044 Sample 10:
121121200216:05 Lab 10: ORCHM-Corvallis Lab Sample Type:

Protocol: EPAA 93 Test Species:

1
1.0000
1.0000
1.0000
0.2000
0.0000
0.0000

REFTOX-Reference Toxicant test
NACL-Sodium chloride
PP

I
Transform: Arcsin Square Root Number Total

Conc-gmlL Mean N-Mean Mean Min Max CV% N Resp Number
LAB-Control 1.0000 1.0000 1.4120 1.4120 1.4120 0.000 1 0 10

4 1.0000 1.0000 1.4120 1.4120 1.4120 0.000 1 0 10
6 1.0000 1.0000 1.4120 1.4120 1.4120 0.000 1 0 10
8 0.2000 0.2000 0.4636 0.4636 0.4636 0.000 1 8 10

10 0.0000 0.0000 0.1588 0.1588 0.1588 0.000 1 10 10
12 0.0000 0.0000 0.1588 0.1588 0.1588 0.000 1 10 10

Auxiliary Tests
Normality of the data set cannot be confirmed
Equality of variance cannot be confirmed

Kurt

100

Skew

/

10

DosegmlL

Critical

1.0 ....-----....1------...,
0.9

0.8

0.7

m0.6
c
&. 0.5
(I)

~ 0.4

0.3

0.2

, 0.1

0.0 +--.---r-4~~rr--..___~......TT'I....

1

Statistic

Trimmed Spearman-Karber
95%CL

6.8351 7.7780
6.7600 7.7757
6.7102 7.7597
6.7849 7.6021
6.8351 7.7780

7.2913
7.2501
7.2159
7.1819
7.2913

EC50
0.0%
5.0%

10.0%
20.0%

Auto-O.O%

Trim Level

I
I
I
I
I
I

I
I
I
I
I
I

I
I Page 1 ToxCalc v5.0

,.',:,

Reviewed by:~
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APPENDIX C
CHAIN OF CUSTODY
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SUBCONTRACT ORDER

North Creek Analytical- Portland

P2L0227

I
1 _

SENDING LABORATORY:I North Creek Analytical - Portland

9405 SW Nimbus Ave.
Beaverton, OR 97008I Phone: (503) 906-9200
Fax: (503) 906-9210
ProjectManager: Brian Cone

I

RECEIVING LABORATORY:

CH2M Hill - Corvallis

2300 NW Walnut
Corvallis, OR 97330

Phone :1-541-758-0235

Fax: 1-541-752-0276

Page 1 of 1

Date

Date

Bioassay

CommentsLaboratory ID

Received By

Expires

06/07/03 07:35

Sampled: 12/09/02 07:35

Date

Date

Due

12/23/0217:00

Water

I Analysis

I
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I
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SENDING LABORATORY:I North Creek Analytical - Portland

9405 SW Nimbus Ave.
Beaverton, OR 970081Phone: (503) 906-9200

Fax: (503) 906-9210
ProjectManager: Brian Cone

I
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SUBCONTRACT ORDER

North Creek Analytical - Portland

P2L0442

I
1 _

SENDING LABORATORY:1North Creek Analytical - Portland

9405 SW Nimbus Ave.

Beaverton, OR 97008I Phone: (503) 906-9200

Fax: (503) 906-9210
Project Manager: Brian Cone

I CopylRelog from P2L0326:

RECEIVING LABORATORY:

CH2M Hill - Corvallis

2300 NW Walnut

Corvallis, OR 97330

Phone :1-541-758-0235

Fax: 1-541-752-0276

] 2/31102 17:00

I Analysis

I
Sample ID: P2L0442-01

SubcontractOutside

Containers Supplied:I Other(A)

I
I
I
I
I
I
I

Due

Water

Expires

Sampled: 12/13/0200:00

06/11103 00:00

Laboratory ID Comments

Bioassay

,"I
[I

,I
:1 ReleasedBy

IZ-I
Date

Date Received By

Date

Date

Page 1 of 1
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72.0 LB

"
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GLI 300-749-664-** LABEL **

** ORIGIN **

Schd: GLI 6537

EXPRESS $ 30.55
VALUE $ = 0
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PORTLAND! OR
To:
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Schd: GLI 6537
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BIOASSAY REPORT
CHRONIC BIOASSAYS

Conducted November 5 through 12, 2002

Prepared for

WACKER SlLTRONICS
(via North Creek Analytical)

PORTLAND, OREGON

Prepared by

.CH2MHILL
2300 NW Walnut Boulevard

Corvallis, Oregon 97330

December 13, 2002
Lab I.D. No. C04146
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INTRODUCTION

CH2M IllLL conducted chronic bioassays from November 5 through 12, 2002. The samples
were provided by the Wacker Siltronics, Portland, Oregon. The organisms tested were the
fathead minnow tPimephales promelas) and the water flea (Ceriodaphnia dubia). Forty eight
hour acute data was obtained from the chronic tests (dual-endpoint testing).

The Ceriodaphnia dubia chronic test did not meet EPA test acceptability criteria for control
reproduction. The laboratory bench sheets are included in Appendix A. Additional samples
were collected by Wacker Siltronics and both tests were repeated from December 10 through 17,
2002, and reported separately.

METHODS AND MATERIALS

TEST METHODS

The chronic test methods were performed according to: Short-Term Methods for Estimating the
Chronic Toxicity of Effluents and Receiving Waters to Freshwater Organisms, Weber, C. et al.
(1994); EPAJ600/4-91/002 ..

TEST ORGANISMS

The Ceriodaphnia dubia used in the test were obtained from CH2M HILL's in-house cultures
and were less than 24 hours old and within an eight hour age range, respectively, at test initiation.
The fathead minnows were obtained from Aquatic Biosystems, Inc., Fort Collins, Colorado, and
were less than 24 hours old at test initiation. All organisms tested were fed and maintained
during culturing, acclimation, and testing as prescribed by the EPA (1994). The test organisms
appeared vigorous and in good condition prior to testing.

DILUTION WATER

The dilution water used in the tests was moderately hard reconstituted water (EPA, 1994) with a
total hardness of 88 and 86 mg/l as CaC03, alkalinity of 64 and 60 mg/l as CaC03, and a pH of
7.9 and 7.3.

TEST CONCENTRATIONS

The concentrations tested in the chronic tests were 1.90, 3.75, 7.50, 15.0, and 30.0 percent
effluent and dilution water for the control. For the fathead minnow chronic test, 10 organisms
per chamber with four chambers per concentration, for a total of 40 organisms per concentration
were used. For the Ceriodaphnia chronic test, 1 organism per chamber with ten chambers per
concentration for a total of 10 organisms per concentration were used.

1
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SAMPLE COLLECTION

Samples were collected by Wacker Siltronics personnel on November 4, 6 and 8, 2002. All
samples were delivered to CH2M Hll.L's Aquatic Toxicology Laboratory by Greyhound bus (via
North Creek Analytical personnel) and stored in the dark at 4°C until test solutions were prepared
and tested. Chain of custody for sample collection is provided in Appendix C.

SAMPLE PREPARATION

The samples were filtered through a 60 11m net upon arrival and temperature was adjusted prior
to each daily renewal on samples used during the tests.

MONITORING OF BIOASSAYS

Samples were monitored on arrival for hardness, total residual chlorine, ammonia, and
temperature.

For the chronic test, pre- and post-renewal solutions were monitored for dissolved oxygen and
pH daily in the control and all concentrations tested. Conductivity was measured in each new
sample (100 percent effluent) and in the control. Ceriodaphnia dubia survival and neonate
production was measured daily in the chronic tests. According to EPA (1994), Ceriodaphnia
tests should be terminated when 60 percent or more of the surviving female Ceriodaphnia in the
controls have produced their third brood and at least 15 neonates per adult are produced. Fathead
minnow mortality was measured daily and fish growth was measured by dry weight analysis at
the conclusion of the fathead minnow chronic test. Temperature was monitored continuously
throughout the testing period.

A subsample of the November 4, 2002 sample was taken for Nitrate analysis. The data is
included in Appendix A.

DATA ANALYSIS

The effect measured during the dual-endpoint acute tests was survival during the 48 hour
exposure period. The effects measured during the Ceriodaphnia chronic test included survival
and reproduction over the 7-day exposure period. The effects measured during the fathead
minnow chronic test included survival and growth over the 7-day exposure period. The statistical
analyses performed were those outlined in Short-Term Methods for Estimating the Chronic
Toxicity of Effluent and Receiving Waters to Freshwater Organisms, EPA/600/4-91/002, using
Toxcalc version 5.0. Dunnett's Procedure, Bonferroni's T-Test or Fisher's Exact Test was used to
compare the survival data and Dunnett's Procedure or Bonferroni's T-Test was used to compare
the reproduction or growth data between the control and each effluent treatment. When the
assumptions of normality or homogeneity of variance necessary for Dunnett's Procedure or T-test

2
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with Bonferroni Adjustment could not be met, Steel's Many-One Rank Test or Wilcoxon Rank
Sum with Bonferroni Adjustment was used to analyze the data.

RESULTS AND DISCUSSION

ACUTE DUAL ENDPOINT

Table 1 summarizes the acute dual-endpoint survival data taken from the chronic tests.

Table 1
Acute Dual-Endpoint Survival Data

Sample Ceriodaphnia dubia Fathead minnow
Concentration (% ) 48 hour percent survival 48 hour percent survival

Control 100 100
1.90 100 100
3.75 100 100
7.50 100 100
15.0 100 100
30.0 100 97.5

The acute dual-endpoint test results showed no statistically significant reduction in survival when
compared to the control at the 100 percent effluent concentration for both species. The dual
endpoint LCsowas greater than 100 percent for both species.

3
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CHRONIC BIOASSAY

Table 2 summarizes the survival and growth datafor the samples tested on the fathead minnow.

Table 2
Chronic Fathead Minnow

Results
Sample Mean Dry

Concentration Percent Survival Weight
(%) (mg)

Control 100 0.54
1.90 97.5 0.51
3.75 100 0.54
7.50 97.5 0.49
15.0 100 0.56
30.0 100 0.56

The fathead minnow test results showed no statistically significant reduction in survival or
growth at any effluent concentration tested when compared to the control. Control survival was
100 percent. The no observed effect concentration (NOEC) and the lowest observed effect
concentration (LOEC) were 30 and greater than 30 percent effluent, respectively.

The ICz5 value (the concentration of effluent causing a 25 percent reduction in biological
measurement, e.g. growth) calculated on the fathead minnow growth was greater than 30 percent.

4
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Table 3 summarizes the survival and reproduction data for the effluent tested on the
Ceriodaphnia dubia.

Table 3
Ceriodaphnia Dubia Chronic Results

Concentration Percent No. Young
(%) Survival Per Adult

Control 90 3.8
1.90 90 3.0
3.75 100 2.4
7.50 80 3.1
15.0 90 2.7
30.0 100 1.4

The Ceriodaphnia dubia chronic test did not meet EPA test acceptability criteria for control
reproduction. Ceriodaphnia reproduction in the controls was 4.2 neonates per surviving adult.
EPA test protocols require a minimum of 15.0 neonates per surviving control organism for the
test to be considered valid. Statistics were not performed on this data set and care should be
given to any attempt at data interpretation.

The dissolved oxygen levels in the chronic tests remained above 40 percent saturation throughout
the test period. Test temperatures remained at 25±1°C. The tests proceeded without interruption
or incidents that could have affected test results with the exception of the Ceriodaphnia dubia
reproduction.

5
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REFERENCE TOXICANT TESTS

The results of the reference toxicant tests conducted in November with sodium chloride
iCeriodaphnia and fathead minnow) indicate that the test organisms were within their respective
sensitivity range based on EPA guidelines (EPA 1989). The IC25 values and 95 percent
confidence intervals are listed in the tables below.

Table 4
Chronic Reference Toxicant Tests (WL)

Species (test) IC,. Control Chart
Pimephales promelas (survival) 3.2 1.75 to 4.51
Pimephales promelas (growth) 3.0 1.44 to 3.56
Ceriodaphnia dubia (survival) 0.81 0.52 to 2.42

Ceriodaphnia dubia (reproduction) 0.52 0.14 to 0.96

6
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- - - - - - - - - - - - - - - - - - -
CHMHILl.. TOXICITY TEST ORGANISM AND WATER QUALITYDATA

Wacker SiltronicsClient .;..:.:...::::~~~~~ _

Contact

Test SpecieslID Pimephales promelas
Ceriodaphnia dubia

Samnle Infonnation Test Species ID# ID# ID# ID#
Total Residual Ammonia Hardness Alkalinity Information ffiM,.,'S Cd 10Ii?(;,

Sample ID ReId Collected Chlorine (mgll) NH)-N mgll as mgll as
Age or Size

< 24 hours < 24 hours within
As As mgI1 CaC03 CaC03Number ID Date Time Received / Dechlor. - an 8 hour soan

41~(, -01 01.-- /1+5 lI-ol}·o1. 08CO 0.04- / - O,i.-/f) IqLj 1'3 Test Container Size eCO rnl 30rnl

/ -02 /I- b,"'''' a.ao / - 0.74 2.'2'1 lip Test Volume 6cP rnl 15 rnl

) -03 Ii' tJ·.;z. 0."',7 / - 0.1'1 2Sz. 18 Feeding: Type 0.1 rnl Anemia 0.1 rnl Algae &

/ Amount 2 x daily YCfdaily

/ Aeration: Began fl;1.?vve..,. r..:;Jn, e...,

/ Amount --- - ./

/ Dilution Water ID# Z2o(f" Z2()(", Z;lo:(' Z20{,;,

/ Acclimation Period < 24 hours < 24 hours

/ Test Location #t.f #5

/ Condition of Survivors

/ Size (mm) - -
/ Loading Rate - -
/ Comments

Hardness Alkalinity

Dilution Water Source ID# mgll as mgI1as

CaC03 CaC03

Recon MH (FHM) 2205' 13Z3 " L-f
~t' • ..,,. fro, ~ LfH..-. ') 2;2010 'i~ ~o Water Quality Meters UsedlID#

Dissolved Oxygen pH ___ Temperature

Conductivity Refractometer ___ Other
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FA THEAD MINNOW7-DAY SURVIVAL AND WATER QUALITY DA TACHNIHIU

-- -- --
~

--
Concentration Number of Live Dissolved 02 Specific

or Day Organisms (mgll) pH Temperature Conductivity
Percent A B C D _ Post _ Post (0C) (JLmhos/cm)

0 10 10 10 10 ~·O :1,'i ~'l.S- "31!L
1 10 10 10 Iv 7J~ ~<-D 13.0 -e,_oJ 2'1. r..
2 /0 10 IV 'J 1.0 fl. .;) 7~ ~( z-tt."( )O~

CONTROL 3 iLl (0 (0 '0 70 0.( 8.0 t.Z 2.4.'3
4 ,0 Ii) Ii:) 10 7~ e.r ~.( ~l 7'1.-' ><>'Z,.
S • .0 (0 In ,0 1 -S ~.o 9-0 'S}1. 1 ~~8
6 Iv fa 10 ,0 7.t.{ B.( ~D 0.~ L'1;~

7 10 \0 U~ Ie> -r.l ..fb L't.V\
0 10 10 10 10 ~ ,'L,.. '11\\ a.'t.~ 3/'1-
1 Iv ID IQ IV 7.~ 8.0 8.D ~LO "2"t. S-
2 /0 l;j Iv I;) 1..'1 6:( (.~ B. ( L(V·f ''1
3 /0 10 tv 1:/ 77 ~.~ g..V tb.l. "Z'CS3

-p.----J- 4 Iv 10 ID tv 7.1.( ~.Z z.( e.l ZL.t.t.. 36'"
l~q i. S 10 lO 10 i'O 1.<; 'R.1.. '8.0 ~ ., z.y.g

6 1'0 0 IV q

~
24.>

7 ID 10 10 9 7.0 -Z.e ~11.\.{

0 10 ~4 10 10 'to '1- ;r, \. ;)..'-f.S- ...&lGoQ 3c.n
1 10 q 10 /0 7'> g.D a 0 6.D "2'1.. "1
2 10 , /0 II;> (.13 Ed 7-$ f>, ( 2'1 ..( 'Jl3
3 10 9 1O ID 77 't1.'- 7.cr '6.<:- 21.(.5

3"",* 4 10 C /0 /0 7.~ ~..L 9,{ ~( 1."1..1 "}Z<.(

:? =l'> t; S 10 ~' to 10 7.(" 1~t'2.- q,o ~., 2 '1.,'"
6 ta c 10

10 1Y I;'L l7-j

1
5

'~ f
L'LZ.

7 10 q 10 in 1.\ -Z~ z.lt-»
0 10 10 10 10 ~.3 <1\ t 'J.L( 'L U n $(00

1 10 /0 (0 ,0 7~ ar : 7. 7..~' '"2.'1.<..
2 10 10 10 Iv &}1 ' ~.<: 7~ B.D 2-'1.<-( >'{ '2.

lr' +1- 3 (0 10 to /0 '..( ~;3 ' 7.'t ~.z. "Z(-{.C.
4 to Iv Ii] Iv 7.~ ~tz 9.. 0 e.1 z«.( "si{b

~.S r. 5 In \0 ('0 t o .,.~ Q.2. '."f R.t ~'1.g

6 /D 10 to It:> I.> e.z, 7Q' 6.. \ 2.«..(.'-'(

7 to \0 to c>t' 7 ... ( "'Z4 Z<-t.~

0 10 10 10 10 'K.$ flfa J .... I "3Cu3
1 ID 10 10 ,0 7.S' 8.<- 7.'> -Vi 2'1,t{

2 10 ~c:> 9-> 7.7 &0 2"(.1
.-

)''7Iv IV Iv
3 (0 i;:) 10 it) 7(p g.) 7.q ». ( -z.'t .t1

-;..... -5& 4 i--:> (0 I" I'D 7.> 'az. ~o ~_o "2'1.(::> Jtt:

151-
S 'n ,-0 lO 1,0 1·5 Q,1 ':1.~ 8·0 1-'1,.1
6 T.:> 10 /0 )V~.N'}7 10 tV (0 H? '7. ( 7. uti!..
0 ~q 10 10 10 g. 3 ·9 1-"1.1.- &\ZR
1 q /0 iv 10 74' ~.Z -7,B rr:e "2.'1.'-1
2 {. ID /0 )0 G.':; '9,} -", r.L1 2'1.7 '-1"t'\
3 c Iv )v iD 1..0 0.] '76 g.O ZI{.7

'}",..~ 4 ~ 10 10 10 7.(., &z. 7_1 'Z'1 Z"1..<g f.{1,,"1

30 '/,
-s

" to '10 10 ,.e., Q..1- t. g ~·o 7-"1.'7
6 q to 1'0 10 I~ Ei.II -Zf:) 8,,0 2'1·)
7 9 10 10 iO 7,0 ""1- 7 2'1.7

I
Client Wacker Siltronics Date Initiated (I- 5"~ o'L Time'5"00I Sample Description CO 4/'40 Date Terminated \J- \2--01- Time ItfGG

Technician: Day 0~Day 1 J;.--v Day 2 3""" Day 3~ay 4 r Day S .Gii1- Day 6 ~ Day 7~
Time DayO l~tJo Day 1 13>'10 Day 2 6zS' Day 3 I.-~ Day4~DayS~Day61':'t'iODay7~

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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Concentration Tare Total No. of
or Percent Replicate Weight (mg) Weight (mg) Fish

A 1047.67 1052.87 10
Control B 1032.37 1038.01 10

C 1055.97 1062.31 10
D 1043.04 1047.51 10

A 1043.32 1048.34 10
1.9 % B 1043.80 1049.89 10

C 1041.44 1046.51 10
; D 1049.44 1053.62 9

A 1053.17 1058.39 10
3.75 % B 1040.80 1046.23 9

C 1057.32 1062.80 10
D 1039.69 1044.63 10

A 1037.40 1042.24 10
7.5 % B 1037.66 1043.39 10

C 1035.35 1040.51 10
D 1032.31 1036.37 9

A 1046.63 1052.33 10
15 % B 1053.19 1059.70 10

C 1053.98 1059.59 10
D 1048.64 1053.37 10

A 1040~60 1045.97 9
30% B 1034.45 1040.64 10

C 1038.65 1044.55 10
D 1040.19 1044.48 10

A
B
C
D

FATHEADMINNOW7-DAY GROWTH DATA

Wacker Siltronics

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Client

Lab ill: C04146

Sample Description:

weigh to 0.01 mg

Technician:
Date'

DW
11/12/2002

BM
1111412002
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Transform: Arcsin Square Root Rank 1-Tailed Isotonic
Conc-% Mean N-Mean Mean Min Max CV% N Sum Critical Mean N-Mean

LAB-Control 1.0000 1.0000 1.4120 1.4120 1.4120 0.000 4 1.0000 1.0000
1.9 1.0000 1.0000 1.4120 1.4120 1.4120 0.000 4 18.00 10.00 1.0000 1.0000

3.75 1.0000 1.0000 1.4098 1.4033 1.4120 0.307 4 16.00 10.00 1.0000 1.0000
7.5 1.0000 1.0000 1.4120 1.4120 1.4120 0.000 4 18.00 10.00 1.0000 1.0000
15 1.0000 1.0000 1.4120 1.4120 1.4120 0.000 4 18.00 10.00 1.0000 1.0000
30 1.0000 1.0000 1.4098 1.4033 1.4120 0.307 4 16.00 10.00 1.0000 1.0000

1 2 3 4
1.0000 1.0000 1.0000 1.0000
1.0000 1.0000 1.0000 1.0000
1.0000 1.0000 1.0000 1.0000
1.0000 1.0000 1.0000 1.0000
1.0000 1.0000 1.0000 1.0000
1.0000 1.0000 1.0000 1.0000

I
I
I
I
I
I
I

Start Date:
End Date:
Sample Date:
Comments:

Conc-%
LAB-Control

1.9
3.75

7.5
15
30

11/05/2002 15:00
11/12/200214:00

Larval Fish Growth and Survival Test-48 Hr Survival
Test ID: 414601ppc Sample ID: Wacker-SILTRONICS
Lab ID: ORCHM-Corvallis Lab Sample Type: EFF2-lndustrial
Protocol: EPAF 94-EPA Freshwater Test Species: PP

I
I

Auxiliary Tests Statistic
Shapiro-Wilk's Test indicates non-normal distribution (p <= 0.01) 0.61382
Equality of variance cannot be confirmed
Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV TU

Critical
0.884

Skew Kurt
-2.1359 5.27706

Steel's Many-One Rank Test 30 >30 3.33333

Reviewed by: 7::r--

1.0.,-------------...,

0.9

0.8

0.7

403020

Dose %

10

5: 0.6
e
&. 0.5
In

~ 0.4

0.3

0.2

0.1

0.0 H+-......""T"""1,..-,4~_r_r_r"T"""l".......T""T"..,.....,r-'l

o

ToxCarc v5.0

Linear Interpolation (80 Resamples)
95% CL(Exp) SkewSO

>30
>30
>30
>30
>30
>30
>30

I
Point
IC05

I IC10
IC15
IC20

I
IC25
IC40
IC50

I
I
I
I
I
I
I Page 1
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Transform: Arcsin Square Root Rank 1-Tailed
Conc-% Mean N-Mean Mean Min Max CV% N Sum Critical

LAB-Control 1.0000 1.0000 1.4120 1.4120 1.4120 0.000 4
1.9 0.9750 0.9750 1.3713 1.2490 1.4120 5.942 4 16.00 10.00

3.75 1.0000 1.0000 1.4098 1.4033 1.4120 0.307 4 16.00 10.00
7.5 0.9750 0.9750 1.3713 1.2490 1.4120 5.942 4 16.00 10.00
15 1.0000 1.0000 1.4120 1.4120 1.4120 0.000 4 18.00 10.00
30 1.0000 1.0000 1.4098 1.4033 1.4120 0.307 4 16.00 10.00

1 2 3 4
1.0000 1.0000 1.0000 1.0000
1.0000 1.0000 1.0000 0.9000
1.0000 1.0000 1.0000 1.0000
1.0000 1.0000 1.0000 0.9000
1.0000 1.0000 1.0000 1.0000
1.0000 1.0000 1.0000 1.0000

I
I
I
I
I
I
I

Start Date:
End Date:
Sample Date:
Comments:

Conc-%
LAB-Control

1.9
3.75

7.5
15
30

11105/200215:00
11/12/2002 14:00

Larval Fish Growth and Survival Test-7 Day Survival
Test ID: 414601ppc Sample ID: Wacker-SILTRONICS
Lab ID: ORCHM-Corvallis Lab Sample Type: EFF2-lndustrial
Protocol: EPAF 94-EPA Freshwater Test Species: PP

I
I
I
I
I
I
I
I
I

Auxiliary Tests
Shapiro-Wilk's Test indicates non-normal distribution (p <= 0.01)
Equality of variance cannot be confirmed
Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV TU
Steel's Many-One Rank Test 30 >30 3.33333

Statistic
0.64313

Critical
0.884

Skew Kurt
-2.1272 5.22804

I
I
I Page 1 ToxCalc v5.0 Reviewed by: ~
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Transform: Untransformed 1-Tailed Isotonic
Conc-% Mean N-Mean Mean Min Max CV% N t-Stat Critical MSD Mean N-Mean

LAB-Control 0.5412 1.0000 0.5412 0.4470 0.6340 14.491 4 0.5412 1.0000
1.9 0.5090 0.9404 0.5090 0.4180 0.6090 15.359 4 0.622 2.410 0.1249 0.5336 0.9859

3.75 0.5418 1.0011 0.5418 0.4940 0.6033 8.592 4 -0.011 2.410 0.1249 0.5336 0.9859
7.5 0.4947 0.9141 0.4947 0.4060 0.5730 14.084 4 0.898 2.410 0.1249 0.5336 0.9859
15 0.5637 1.0416 0.5637 0.4730 0.6510 12.912 4 -0.434 2.410 0.1249 0.5336 0.9859
30 0.5587 1.0322 0.5587 0.4290 0.6190 15.632 4 -0.336 2.410 0.1249 0.5336 0.9859

1 2 3 4
0.5200 0.5640 0.6340 0.4470
0.5020 0.6090 0.5070 0.4180
0.5220 0.6033 0.5480 0.4940
0.4840 0.5730 0.5160 0.4060
0.5700 0.6510 0.5610 0.4730
0.5967 0.6190 0.5900 0.4290

I
I
I
I
I
I
I

Start Date:
End Date:
Sample Date:
Comments:

Conc-%
LAB-Control

1.9
3.75
7.5
15
30

11/05/2002 15:00
11/12/2002 14:00

Larval Fish Growth and Survival Test-7 Day Biomass
Test ID: 414601ppc Sample ID: Wacker-SILTRONICS
Lab ID: ORCHM-Corvallis Lab Sample Type: EFF2-lndustrial
Protocol: EPAF 94-EPA Freshwater Test Species: PP

Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.95222 0;884 -0.3213 -0.6642
Bartlett's Test indicates equal variances (p = 0.96) 1.07227 15.0863
Hypothesis Test (Hail, 0.05) NOEC LOEC ChV TU MSDu MSOp MSB MSE F-Prob df
Dunnett's Test 30 >30 3.33333 0.12486 0.23069 0.00301 0.00537 0.72809 5, 18

Linear Interpolation (80 Resamples)
95% CL(Exp) Skew

1.0~------------,

0.9

0.8

0.7

Q) 0.6
III
c 0.5
oa- 0.4
Q)

a: 0.3

-. .

4030

Reviewed by: 2r---

20

Dose %

"' .. - - .. - - - .... -

10

0.2

0.1

-,0.0

-0.1

0

ToxCalc v5.0

>30
>30
>30
>30
>30
>30
>30

% SO

Page 1

IC05
IC10
IC15
IC20
IC25
IC40
IC50

Point

I
I
I
I
I
I
I
I
I
I
I
I
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Footnote: Ceriodaphnia dubia test should be terminated when 60% of the control organisms have produced their
third brood, or at the end of eight days, whichever occurs first.

Percent Total

or Total YO1111g Per Replicate # Alive Live
Concentration A B C D E F G H I J Adults Young

Control fa 0 0
1 S- q o 0 ( () 9 3B0 -(A.b J

~.Y 1.'1'~ 0 '-/ 5: 0
0 z 3 q :)D5 0 (f.r.~ I'

}(yJ.7S( LJ 0 :l G 3, ) 0 0 0 J tu 2'{
y

~ 7'S'{, 3 Iv v
7 ro 0 0 3 0 ;;;Z 8 31/Ito) @

)fY6'{, 1:1- :s 0 { "] 2- 0 3 () .s q 27
bv< (§

~JOI, 5 3 D 0 0 J 0 ~ 0 0 rD It{

CKMHIU

CO l1 (1.-1 '"Sample ID#

Test Start Date

Statistician

Wacker Siltronics

Cd {1.-1~G

Ceriodaphnia dubia
Survival and Reproduction

Test Data Summary

Ceriodaphnia Lot#

Sample Description

Client
-------~=;;,;;,,;;,...;;;,;;:;=...;;=~-----

I
I
I
I

\

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

CHMHIU
CERIODAPHNIA 7-DAY SURVIVAL AND REPRODUCTION DATA

Client Wacker Siltronics Test Beginning: Date lI-S~OL.. Time /Vf14 0

Sample Description CO <..fIe..{ " Test Ending: Date II' I Z. .0"2. Time t3S0
.-

Ceriodaphnia Lot# Cd IL1 ~ '" Dilution Water Recon MH (FHM) ID# --=.~-=-- _

Technician Day 1 {]:;f'- Day 2 l>--' Day 3 err- Day 4 /).-' Day5~ Day 6&rv Day 7 !1;r--

TIme D~l 11~ D~2IS'~ D~311~ D~4~D~51~~~D~6~D~7/3JV

Percent or Replicate No, Live Total
Concentration Day A B C D E F G H I J Adults Live Young

1 D o o c» v <:3 (;) (9 C9 (7 {<:J °
2 0 0 0 .7 c» 0 0 c» c/ <:> (0 0

3 0 D e> 0 o <7 t» 0 0 0 (.) <0

Control 4 S '1 o L '2. 5 cJ v <.) <7 (V do

5 3 3 OJ"!9 '1 "Z. G 0 U c» c» q f<{
6 () D \ D I D D D 0 o 9 (
7 D ( l s 0 ~. 0 0 I 0 ~ "7
1 0 o 0 0 0 0 e» 0 0 0 ,0 o

t.C) 'I.
2 0 0 0 D 0 0 0 0 D 0 lV 0

3 0 (.) 0 0 0 <:) 0 D U 0 (0 o

frY 4 "S 0 0 z, » C> 0 I 0 t (0 ,0

5 2 0 c» 0 z: c> 0 3 z 0 I c> ~
6 o 0 0 z, 0 040 0 I C> L 9 S-
7 0 0 () 0 0 I 0 c:o 0 0 q c
1 D (/ 0 0 0 0 a o 0 0 10 0

~7,( of. 2 0 c> 0 0 0 0 0 D 0 D (v 0

3 0 0 c) c» 0 0 0 C> 0 C> (i:> 0

;e-- 4 "3 C> ,;;> \ 3 l 0 0 0 2- (0 tD,., 5 '1 D 0 2- C> 0 0 a Q 0 (0 C:,

6 0 () D 3 D 0 ~ (,) 0 j 10 l./
7 -Z 0 ::( <> c» 0 0 0 ..:> 0 10 q
1 o D 0 0 0 0 0 0 0 0 (D o
2 0 0 0 0 0 0 0 c> () U 10 0

1.'5 'I. 3 0 c) 0 0 0 0 0 0 0 0 10 0
$ 4 ') ( D 0 L o 0 l o «» /0 7
s- 5 0 0 o Ii<} 0 c» D bM) (> U 0 S 0

6 0 'I ( <.. z, 0 \ L 0 z, ~ tL
7 D s: ) .~ ::2 C> D 0 0 8 l.:t
1 0 0 0 0 0 0 D 0 0 0 /0 0

2 0 0 0 0 c» 0 0 0 a 0 (0 <.:::>
IS'r.

3 0 0 0 0 0 0 c) 0 0 0 10 0

»: 4 2 -z, 0 I 3 Z 0 c:> 0 D /0 10

Y 5 o I c» 0 0 c.> V 0 0 0 Ii:> I

6 0 0 0/14) 0 0 0 0 J 0 J 4 ~
7 10 0 I D 0 D 0 0 0 C> 9 /6

1 () 0 0 0 0 0 0 0 C> 0 (0 0

ju-/. 2 0 0 0 0 0 0 0 0 0 0 10 C>

3 D 0 D 0 0 0 0 c» 0 0 ( Q 0

)-Otf 4 3> o 0 0 o I o (9 () 0 /0 '-{

~ 5 o D D o 0 0 () i) u .» IV o
6 Z 3 0 0 i> 0 0 S- O 0 (0 LD
7 0 o 0 0 0 0 0 0 C? c) 10 0
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- - - - - - - - - - - - - - - - - - --
CERIODAPHNIA WATER QUALITY DATA

Percent
or

Concentration 0

Control "7/1

/I/~/. -ZiJ
'J-'

j.@"i'V" 1~

3,l$ r,

yrJ~ 7-j
-r.s r:.

:tr
7 71
I~ 1',

~-

? 7/l
};; I,

COMMENTS:

Wacker Siltronics
CO c..(I4&,

Day 2

Day 2

Initiated Date

Terminated Date

Day 4

Day 4

scoEPA00027368



CH2MHIU

Enclosures

97339-0428

Tel541.752.4271

Fax 541.752.0276

Corvallis, OR

Applied SCiencesGroup

2300 NW Walnut Blvd

CONallls,OR

97330-3538

P.o. 80)(428

Kathy McKinley
Analytical Manager

CH2M Hll.L Applied Sciences Group appreciates your business and looks forward to
serving your analytical needs again. If you should have any questions concerning the data, or
if you need additional information, please call Kathy McKinley at (541) 758-0235, extension
3144.

OR100022
PAGE 1 of (p

Sincerely,

This report does not meet NELAC requirements for the following reasons:
• Samples were received at a temperature of 21°C with no ice.

The analytical results and associated quality control data are enclosed. Any unusual
difficulties encountered during the analysis of your samples are discussed in the case
narrative.

On November 05, 2002, CH2M Hll.L Applied Sciences Group received one sample with a
request for analysis of selected parameters. All analyses were performed by CH2M Hll..L
unless otherwise indicated below.

Mike Stanaway/CVO:

RE: Laboratory Report for Bioassay Lab
Applied Sciences Group Reference No. 8440

Bioassay Lab

112534.00.AC

November12, 2002

CH2MHILL
.~ Applied Sciences Group

I'
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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CH2M Hll.L Applied Sciences Group Reference No. 8440

CLIENT SAMPLE CROSS-REFERENCE

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

SampleID
844001

Client Sample ID
C04146-01

Date
Collected
11105/2002

Time
Collected

SCOEPA00027370



CASE NARRATIVE
GENERAL CHEMISTRY

Lab Reference No.: 8440

ClientlProject: Bioassay Lab

I. Holding Time:
All acceptance criteria were met.

II. Digestion Exceptions:
None

ill. Analysis:

A. Calibration:
All acceptance criteria were met.

B. Matrix Spike Sample(s):
All acceptance criteria were met.

C. Duplicate Sample(s):
All acceptance criteria were met.

D. Lab Control Sample(s):
All acceptance criteria were met.

E. Other:
Not applicable.

IV. Documentation Exceptions:
None.

V. I certify that this data package is in compliance with the terms and conditions agreed to by the
client and CH2M HILL, both technically and for completeness, except for the conditions detailed
above. Release of the data contained in this hardcopy data package has been authorized by the
Laboratory Manager or his designee, as verified by the following signature.

Reviewed by:

SCOEPA00027371



Lab Information

Lab Batch 10: 8440

Analysis Method: EPA 300.0-A
Units: mgfL

Date Rec'd: 11/05/2002
Report Revision No.: 0

Reported By: YL
Reviewed By:~

Date
Analyzed

11/05/2002
11/05/2002U

Qualifier

Project Name: Bioassay Lab
Project Manager: Mike Stanaway/CVO

Sampled By: Not Provided
Sampling Date: 11/05/2002
Sampling Time: Not Provided

Type: Grab
Matrix: Water
Basis: As Received

Client Information

CH2M Hill Applied Sciences Laboratory

Nitrate
Reporting Sample

Client ID LablD Limit Result

C04146-01 844001 0.10 41.5
METHOD BLANK WB1-1105 0.10 0.10

I
I

,I
I
I·
I

U=Nol detected at specified reporting limit

I
,I
J

CH2MHILL
Applied Sciences Group

2300NWWalnutBlvd. COfvaJII$. Of? 97330-3538
P.O./lax428.CoMlBa Of? 97339-0428

lel541.752.4271 Fox541.752.lJ276

SCOEPA00027372



... .r---,.j ,_ _.
C;'2MHI~/ A~plled Sci~nceS ~ab
CHAIN OFCUSTODY RECORD
ANDAGREEMENT TO PERFORM SERVICES

-eva 2300 NW WalnutBoulevard
Corvallis,OR 97330-3538
(541)752-4271 FAX(541) 752·0276

- ..
COC#

-
ProJect# Purchase Order # Requested Analytical Method # THIS AREA FOR LAB USE ONLY

Lab

(140 Page I o~
P\t'r1rt~

T (

~ 1\ I.trnt}J('5
0
T
A

Company Name
L

~/I

~°«I~\nl
Phone No: 0

-~F

C
0 "Requested Completion"[ late: Sample Dlaposal: N
T c::<

J Dispose Return A

0 0 I PreservativeN
E EPA Tier QC LevelType Matrix R

Sampling C G W S A i s
o R A 0 I CLIENT SAMPLE 10 LAB 1 (Screening) 2 3 4M A T I R ~.. (8 CHARACTERS) QCP B E L

Date Time R Alternate Description Lab 10

If' 10 'fJ)'{I( tp ..~OV I )() -1-1,

Relinquished By DatefTlme Received By DatelTlme

sampled By end Title I (Please signa~nt name) DatelTlme Relinquished By (Pleue oignand printnome) DatelTlme

i'1 • ..
ReleirJtvWltf:Jt( 1 fYrtMtr: 1'~

il.I%Ime Relinquished By (Pleue signendprintname) DatefTlme

rv- uc:
R${elvedSf (PI.... olgn Itxt printnome) O.ter11me Shipped Via IShipping #

( UPS Fed-Ex Other

Speciaiinatrl ctlons:

Instructions and Agreement Provisions on Reverse Side DISTRIBUTION: Original· LAB, Yellow· LAB, Pink· Client
Rev 2/01 Labjorm 340

SCOEPA00027373



If the answer to any of the questions above is NO, a Sample Receipt Exceptions Report Must be written.

33D-3538
P,O. Box 428.Corvallis. OR 9733~8

Te/54/.752.4271 FOx54/.752.cr276

Phenol
Sample Nutrients Metals pH Volatiles Cyanides TOCpH pH <2, Other NlA

No pH <2 <2 pH <2 pH >12 <2 FAS (specify) (sollsJyqpres)

1 )L/
2 I

3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30a ~GIN ANDpH VERIRCATIONS PERFORMED BY

IfIJ-IM//( ~/I/1fJ /flsk'
v

I I Date/Time
~

Date/Time

2300NW Walnut Blvd. COIVOI/Is, OR 97.

Was there Ice In the cooler?

Were the sample containers In good condition?

Was the Chain of Custody properly filled out?

Was the Chain of Custody Inside the cooler?

VERIFICATION OF: SAMPLE C NDITIONS (verify all items) • HD = Client Hand delivered Samples

Observation YES NO

.CH2MHILL
~ AppJJedSciences Group

Were custody seals Intact and on the outside of the cooler?

Batch Number:

, VERIFICATION OF SAMPLE PRESERVATION (verify all preserved samples except HAAs, HANs and CH)

CH2MHILL
Applied Sciences Group

,I'
I'
,I,

I
:1:

I,

I
I
'I'
'I
I
:1'

II
I~

I,

I
,II
,I:

'I"
SCOEPA00027374



APPENDIXB
REFERENCE TOXICANT DATA SHEETS
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(cOiiCentrah@ Number of Live Dissolved 02 Specific

or 81l- Day Organisms (mgll) pH Temperature Conductivity
Percent A B C D Pre Post Pre Post (0C) (J.tmhos/cm)

0 10 10 10 10 jI~~tttr~~tt~ '1.0 jt@rr}ftJi ~,~ :4'1,lQ 2-4(1-
1 ICJ 1° ,0 Iv 1.(, ~•.:> 7~ '0. I 2,{~ '~IO

2 Ie> {O (0 (0 c.> gz. 7.$ RZ. 2.'1 )' '01
Control 3 (I) (v ,,;) II; 7.7 e.z. '/.I ~3 '2'1. (,p -7,.>'-

4 JV (0;) /<> tV -z,S' KI 7.7 1?.-z, 2<1.1 102
5 10 In In ,~ l.~ ~ ., 7" ,-.'2. '2.Ii. s -;?f) I...
6 1'0 10 /0 (6 7.b taz.. 7.C? rd."L 2'1 c.... JI~
7 10 10 to '0 (P.9 tffffffIjt -zs- mr~tt~jjtjj~jJt~ ~.'3 -
0 10 10 10 10 l~j~~~~j~jfmjl~jjtt Zd jjnmjtnt~jt~jr~ '"=1ltr :J'f c <: ~ .... S-
1 IV tv /0 tv 7.t5 &.0 {.~ B.o Z. "l. (, ell
2 10 fO Ie> to 7·3 B.<.. "".~ S.I 2'1. (,. 6<.17

U':'; 3 (lJ :,) (oJ IV 7( 8.<: 1..( B.c 2.'1.~ "'i'~
4 tV I.::> 1<> tv -is ~.( {., e. I "loC{.""1 ~(~

5 to In l 0 t .... 1.5 ~.l- 1-' Sl,.-z.. 2"t·8 B1'7
6 10 '0 10 'u t;'=' S.'- 7.~ 5.l 'Z.'1."l;, Bt(
7 \0 10 10 In 7.0 mrtt~ftfmr 751 rttrmjf~rf z't.S- -
0 10 10 10 10 l@llIffft~ ~"

-:},,," ~'1·4 ((g3'7

1 fO 10 /0 ro /.(0 g.( 7.fo '6.0 2"l •., l/,e'-1
2 / a 'v tv i:J '7.3 iJ.'L. 7.> s.o 2'(.1 l1o~

1.U 3 Iv I iJ to tv 7.7 B.z.. 7.( B.t 2.'1. '<3 I"((S
4 (,;) IV ,I.> ,v 7.'" g.( ,,( ~.D Z'tA rI'1z..
5 ID ('0 (0 In ., .S ~·v ,.., ~ .1 2~-6 17'11
6 tL) (0 (0 to -z'" <a." 7.'" &0 z«, '1 n<.«(
7 10 \0 l() lO 7,D 7:£ ~t~~~t~~t~r~~~~~~~~~m~ 1.1.(.~ -
0 10 10 10 10 tt~rffl~~ft~ ~,2- "'},<} ~q..? ;)"? lD 0
1 I'D 10 /0 /0 -'S ~. I 7.G, -r,q 2'1,~ z7ftJO
2 IV Iv 10 Iv '7.."f, e.z, 7.~ 8..0 2'1.~ ,7~O

:l.U 3 (J '0 (0 t~ 7.7 8. z, 7.'" lj.:7 2'1., Z7g0

4 i\;) /.:> (I.> /0 7,(" al ," B.o 7..'1·7 ~~"o
5 10 10 10 10 lilt ,.,. t- 'T1 9>.0 1.t{. 1 '11f4n
6 to lto to 8 '7-7 &<:. ....,-, 8.0 2'1.2 Z~t.(O

7 10 \0 \0 ~ G..q ~~~Itm~~r~rr~~t 7~ fl~~tt~~~fll~~~~ 2"t.<" -
0 10 10 10 10 tttt~~~~~rU~~~~J !. 2.- q,"l' "J-~. '1 1.(2.~o

1 to (0 /0 ,0 7·~ ~.I 7.S' -Z8 Z'1.c;. l.IlCdO
2 Iv l1 /0 (i::> 7..<.( g.( 7.<; 7.q 2'( •., c{2.~O

4.U 3 Iv q ~ 10 -T.7 '6.,<:: '7.(P ~q '2'1.( '1ozS""o

4 .r» ..., ') 10 "'7.7 ao '7," 7..~ 2<-1..& J,(JW
5 lO '1 {/J f_ ' I-~ ce.'2- ,~(, 'l-,( 'l."'fA "'7/0
6 B 7 S' « -,,7 B:Z 1.7 7.~' 2<1.<-{ t(~)D

7 ~ -, -S .5 ~::rr:n:fI:rtf 2'1, <..( -
0 10 10 10 10 [,2- '1.U c2~.'i' 5'l&:l
1 q 10 10 10 fA 9.1 '7.~ 7.7 2'1..(, $900
2 q (0 /0 '1 7·\f 8.( 7,"1 7 ~ 2'-{.<.{ $'~IO

~.U 3 '1' 1.:;1 II) q 7.& ~·3 7.7 r:b "Z'1.e ~~ {,.UiO

4 ~ fo -, -, '"7.(. /3..0 7->' 7.7 z«. ""1 ~c>?D

5 D t7 0 2.- ,.lP ~"Z- i·v l·n 1"'·6 ~t:J"o
6 t I f 0 -'.7 B.Z 7.(..

~
24.z.. (PlOO

7 I , I I - - - --
&

Endpoint IC25 Cusum Chart Limits Task Manager t ")'11 !UU~~

Survival 3.z t.7$' to 11,S-1 Project Manager ~lh~~ .:
Growth 3.v l ..<..t't 3.0(; QA Officer ~/Ml-

to f/;.A ')

/77 ~ ~v '-...'

I ·ClfMHIU FATHEAD MINNOW 7·DAY SURVIVAL AND WATER QUALITY DATA Fit"'" Iv>$'

Client Ref Tax - N~\\e.~be.'C Date Initiated 11-5 -o::L Tune I L(3 0ii' Sample Description NaCI - 506J\; §roa I~S-':'IDateTenninated \\-l1..-Q2- Time }AOO
,Technician: Day 0 @ Day 1-k- Day 2 J:r- Day 3 ~ Day 4e Day.S &vv Day 6 ~ Day 7 ..:b..h)
Time D~oN30D~I(}15D~2/~S~D~3~D~4~D~513~D~6~D~7~

I,
,I
'I
I
II:

(71

'I'
'I,
I
.1'

·1
:1'

,I
'I
I
I
'I
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Concentration Tare Total No. of
or Percent Replicate Weight(mg) Weight (mg) Fish

'A 1040.39 1045.75 10
Control B 1055.47 1061.36 10

C 1047.69 1053.00 10
D 1047.72 1052.70 10

A 1043.95 1048.98 10
0.3 gIL B 1055.05 1060.72 10

C 1037.62 1043.38 10
D 1051.84 1057.26 10

A 1053.79 1059.41 10
1.0 gIL B 1033.01 1038.71 10

C 1029.65 1034.89 10
D 1044.44 1048.96 10

A 1055.80 1061.44 10
2.0 gIL B 1043.06 1048.31 10

C 1034.04 1039.12 10
D 1045.73 1050.16 8

A 1053.52. 1056.59 8
4.0 gIL B 1053.95 1056.50 7

C 1032.75 1035.85 5
D 1043.10 1046.19 5

A 0
8.0 gIL B 0

C 0
D 0

FAmEAD MINNOW 7-DAY GROWm DATA

na

1035

BM
11/14/2002

NaCI

DW
11/1212002

QAlQC November

Technician:
Date:

weigh to 0.01 mg

Sample Description:

Client

LabID:

SCOEPA00027377



Transform: Arcsin Square Root Isotonic
Conc-gmlL Mean N-Mean Mean Min Max CV% N Mean N-Mean
LAB-Control 1.0000 1.0000 1.4120 1.4120 1.4120 0.000 4 1.0000 1.0000

0.3 1.0000 1.0000 1.4120 1.4120 1.4120 0.000 4 1.0000 1.0000
1 1.0000 1.0000 1.4120 1.4120 1.4120 0.000 4 1.0000 1.0000
2 0.9500 0.9500 1.3358 1.1071 1.4120 11.411 4 0.9500 0.9500
4 0.6250 0.6250 0.9173 0.7854 1.1071 17.385 4 0.6250 0.6250
8 0.0000 0.0000 0.1588 0.1588 0.1588 0.000 4 0.0000 0.0000

Reviewed by: &-'""ToxCalc v5.0

Larval Fish Growth and Survival Test-7 Day Survival
Test ID: rppc1035 Sample ID: REFTOX-Reference Toxicant test
Lab ID: ORCHM-Corvallis Lab Sample Type: NACL-Sodium chloride
Protocol: EPAF 94-EPA Freshwater Test Species: PP

1 2 3 4
1.0000 1.0000 1.0000 1.0000
1.0000 1.0000 1.0000 1.0000
1.0000 1.0000 1.0000 1.0000
1.0000 1.0000 1.0000 0.8000
0.8000 0.7000 0.5000 0.5000
0.0000 O~OOOO 0.0000 0.0000

Page 1

LAB-Control
0.3

1
2
4
8

Conc-gm/L

Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates non-normal distribution (p <= 0.01) 0.82315 0.868 -0.6914 2.29516
Equality of variance cannot be confirmed

Linear Interpolation (80 Resamples)
Point gmlL SD 95% CL(Exp) Skew
IC05 2.0000 0.3202 0.9333 2.5333 -0.3885
IC10 2.3077 0.2579 1.2821 2.8821 -0.4330
IC15 2.6154 0.2517 1.6308 3.2308 -0.3751 1.0
IC20 2.9231 0.2519 2.1573 3.5843 0.0446

0.9
IC25 3.2308 0.2892 2.4615 4.1076 0.3087
IC40 4.1600 0.3449 3.1040 5.0074 -0.1357 0.8
IC50 4.8000 0.3499 3.5200 5.5062 -0.6164 0.7

m0.6
r:::
&. 0.5
en
~ 0.4

0.3

0.2

0.1

0.0
0 2 4 6 8 10

DosegmIL

Start Date: 11/051200214:30
End Date: 11/12/200213:00
Sample Date:
Comments:

I
I
I
,I
'I
I
,I
II
I,

I
I
I
,I
I'
I
,I

I
I
I
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Transform: Untransformed Isotonic
Conc-gmIL Mean N-Mean Mean Min Max CV% N Mean N-Mean
LAB-Control 0.5385 1.0000 0.5385 0.4980 0.5890 6.992 4 0.5428 1.0000

0.3 0.5470 1.0158 0.5470 0.5030 0.5760 5.973 4 0.5428 1.0000
1 0.5270 0.9786 0.5270 0.4520 0.5700 10.223 4 0.5270 0.9710
2 0.5100 0.9471 0.5100 0.4430 0.5640 9.891 4 0.5100 0.9397
4 0.2952 0.5483 0.2952 0.2550 0.3100 9.098 4 0.2952 0.5440
8 0.0000 0.0000 0.0000 0.0000 0.0000 0.000 4 0.0000 0.0000

Reviewed by: 2Y'-'ToxCalc v5.0

Larval Fish Growth and Survival Test-7 Day Biomass
Test ID: rppc1035 SamplelD: REFTOX-Reference Toxicant test
Lab ID: ORCHM-Corvallis Lab Sample Type: NACL-Sodium chloride
Protocol: EPAF 94-EPA Freshwater Test Species: PP

1 2 3 4
0.5360 0.5890 0.5310 0.4980
0.5030 0.5670 0.5760 0.5420
0.5620 0.5700 0.5240 0.4520
0.5640 0.5250 0.5080 0.4430
0.3070 0.2550 0.3100 0.3090
0.0000 0.0000 0.0000 0.0000

Page 1

LAB-Control
0.3

1
2
4
8

Cone-gm/L

Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.94178 0.868 -0.5653 -0.3741
Bartlett's Test indicates egual variances (p = 0.78) 1.73481 13.2767

Linear Interpolation (80 Resamples)
Point gmlL SD 95% CL(Exp) Skew
IC05 1.6699 0.5929 0.0000 2.5451 -0.1724
IC10 2.2005 0.3580 0.0320 2.5933 -1.8830
IC15 2.4532 0.1834 1.7350 2.7995 -0.2309 1.0
IC20 2.7059 0.1585 2.1022 3.0058 -0.1693 v 0.9
IC25 2.9587 0.1369 2.4940 3.2325 -0.0826
IC40 3.7169 0.1091 3.3609 4.0606 -0.0618 0.8

IC50 4.3235 0.1564 3.7109 4.7566 -0.5803 0.7

CD
0.6

~ 0.5
0
1i" 0.4
CD
IX: 0.3

0.2

0.1

0.0

-0.1

0 2 4 6 8 10

Dose gmIL

Start Date: 11/05/2002 14:30
End Date: 111121200213:00
Sample Date:
Comments:

I
I
I
I
I
I
I
III

I
I
I
I
.1
I
I
'I
Ii
I
I

SCOEPA00027379



I
I-
I
I
I
I
I
!I'

I
I
I
,I
I
I
I
I
I,

I
I

APPENDIXC
CHAIN OF CUSTODY

scoEPA00027380



CffMHIU

Footnote: Ceriodaphnia dubia test should be terminated when 60% of the control organisms have produced their

third brood, or at the end of eight days, whichever occurs first.

D. '5 z. to 2.4.2 Project Manager

Cusurn Chart Limits Task Manager ~~~~~~.1£::,...----

D,{t.( to D}1h QA Officer

O,~(

Ceriodaphnia dubia
Survival and Reproduction

Reference Toxicant Test Data Summary

Survival

Endpoint

Reproduction .

Client QA/QC - N.O\le\'t\.be..f Test Start Date \\-1-0- 200?-

Sample Description SO~(l- NaCl ~~%-O~ SarnpleID#

Ceriodaphnia Lot# Cd ml Statistician ~.

Percent Total

or Total Young Per Replicate # Alive Live

( Concentration"\ A B C D E F G H I J Adults Young

Control b( \~ 6'1- 2.5 33 ~5 30 \r 9 \1S \0 25\

0.25 gIL 20 5 3'2 2..~ 3\ 6~ ~J\- 2~ \(P \9 \0 2%

0.5 gIL. 2-' 2~ ~ 210 31- 21 28 0 \2.. \7 \0 \9+

1.0 gIL \~ ~ o/® ~ ~ <'0 2 7 5 ~ 6 5+
1.5 gIL ~ r@ J o~ ~ 6 I o~ r@ r@ 3 S

2.0 gIL
Q/@ ~ ()~ jI@ r~ o/@ 0 0 0 o~ 3 0

4.0 gIL
o~ °kJ o~ o~ j/@ r® ~4 r@ ~ o~ (J 0

·1
I·
I
I
I
I
I
I'
I
I
I
,I

I
I
I
I
I
I
I

scoEPA00027381
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\0
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, \,()

lO

ID

7 0

ID

& 0

'0

7 0

f (')

IIJ

J

o

o

o
f]

3

o

o

o
(0

o

o

o
I

o 0

o

tJ 0

o

o

o

o 7 S

H

o

(0 0

o 0 ~

IJ 0

o

\5 0
9 I

o

o 0 0

o

o

\0

o 0 CJ

o 7 0
000

\0 u
,1.. 0

{/ 0 S

5'

o

o

o

D

\2..

o

o

.s

\5

()

o

() 0

(p ID 0

Replicate
E F G

o 0 0

o ILl

o n

o

v 0 9
21 \?:> vs

o 0 0

10 0

5" 5 S

D

<0

\~ \7

o 0

o

\0 to

\2..

7

7

()

() 0

\ t

, 1 0 o (J

o 0 0 On D o 0

o

o 0 o \ 1

IJ 0

00000

\'R

I 3 I 0 0

C

\(0

DODO 0 0 (9 0

(9 0

o

() 0 0

n n n () o f) I

n ll/AI'\ () (') f) o <0 DIAD

DAce D 0 0 0 0

o
o

to

I

o

o

B

o

o

()

(n

o

o/~

o

o 0 tJ

1

A

\5
\1

o 0

o

o

o () 0

D

to 0 0

3

o

() 0

o

o

5

10 9 0

o 0

o

s Cl 3

ID

o

1

o

3

5

6

2

6

4

7

1

5

1

3

2

2

1

7

5

2

6

3

7

4

3

4

4

6

3

5

2

4

6
7

3

1

5

2

1

7

5

1

3

2

6

Day

, 4

2.0 gIL

4.0 gIL

1.5 gIL

1.0 gIL

0.5 gIL

Control

0.25 gIL

Percent or
CL:oncentratllJID

CERIODAPHNIA 7-DAY SURVIVAL AND REPRODUCTION DATA

Client QA / QC - NO\le..\'!\be..-c Test Beginning: Date ,\-2O-02..Time \&flO
Sample Description NaCI - 50:;jL '&oo~-oLTestEnding: Date \\-2b01.. Time Q~'O
Ceriodaphnia Lot# Cd \ 'iC\ \ Dilution Water~ 11~ LEll rYlJ ID# ?:z..O~ ~
Technician Day 1~Day 2 1)l.J Day 3~ Day 4 $:z:I" Day 5~Day 6"J2bL Day 7 _

Time Day IlQQQDay2f!J2IJ...Day 3!tHiDay4 /1'..) Day 5 0910 Day 6~\ODay7_

--

CHMHIU
I
I·
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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-------------------
CHMHIU CERIODAPHNIA WATER QUALITY DATA

Client QA / QC - ~O\lecfi\bfS: Initiated Date \\-20 -02..Time 15.00
Sample Description NaCl Reagent Log # \ ~eoB-~+__ Terminated Date \l-1.lo-c2. Time 0116 \0
Technician Day a "b0 Day 1 1\\~ Day 2 1)\0.\ Day 3 'DQ Day 4 @ Day 5

Time Day a ) S00 Day 1 \oro Day 2 O~ . Day 3 \ \ L\:5 Day 4 \1- '1.-0 Day 5

Percent
or

. CI :onceptratjoQ) a

Control

0.25 gIL

0.50 gIL RO

1.0 gIL 19

1.5gIL 7~

2.0 gIL 7.~

4.0 gIL .~

COMMENTS:

Adults Isolated Date l\- \5.-Q1-. Time ..a§.l'5
Neos CollectedDate l\ - \9 -02.. Time l loOO

:D~Day6 DI~ Day 7 _-..,-__

DOnO Day 6 OBlO Day 7 _

scoEPA00027383



Ceriodaphnia Survival and Reproduction Test-6 Day Survival
Start Date: 11/20/200215:00 Test 10: rcdc1491 Sample 10: REFTOX-Reference Toxicant test
End Date: 11/26/200208:10 Lab 10: ORCHM-Corvallis Lab Sample Type: NACL-Sodium chloride
Sample Date: Protocol: EPAF 94-EPA Freshwater Test Species: CD
Comments:

Conc-gmIL 1 2 3 4 5 6 7 8 9 10
LAB-Control 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000

0.25 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
0.5 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000

1 1.0000 0.0000 0.0000 0.0000 0.0000 1.0000 1.0000 ' 1.0000 1.0000 1.0000
1.5 0.0000 0.0000 1.0000 0.0000 0.0000 1.0000 1.0000 0.0000 0.0000 0.0000

2 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 1.0000 1.0000 1.0000 0.0000
4 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Kolmogorov 0 Test indicates non-normal distribution (p <= 0.01)
Equality of variance cannot be confirmed

1.00001.0000
1.0000 1.0000
1.0000 1.0000
0.6000 0.6000
0.3000 0.3000
0.3000 0.3000
0.0000 0.0000

Skew Kurt

Isotonic
Mean N-Mean

0.56236 0.17905

4 52 3

OosegmIL

1.035
Critical

N
10
10
10
10
10
10
10

0.8

0.9

1;0,---------~~-_,

Reviewed by: W

m0.6
c
&. 0.5
(/I

~ 0.4

0.3

0.2

0.1

0.0 ..............-r.....-r.....-r..........,...,...,...,...,...,...........,..,...,,.....,....,r-1
o

0.7

2.35371

ToxCalc v5.0

2.5444
2.5444
1.4667
0.9727
0.6610.
0.5814
1.5567

Linear Interpolation (80 Resamples)
Skew95%CL

0.5384 0.7500
0.5768 1.0000
0.6152 1.0419
0.6536 1.0838
0.6920 1.1256
0.8071 1.3781
0.8839 2.0045

Statistic

Transform: Arcsin Square Root

1.0472 1.0472 1.0472 0.000
1.0472 1.0472 1.0472 0.000
1.0472 1.0472 1.0472 0.000
0.8378 0.5236 1.0472 32.275
0.6807 . 0.5236 1.0472 37.157
0.6807 0.5236 1.0472 37.157
0.5236 0.5236 0.5236 0.000

Mean Min Max CV%

so
0.0425
0.0849
0.0997
0.1184
0.1250
0.1588
0.2660

1.0000
1.0000
1.0000
0.6000
0.3000
0.3000
0.0000

N-Mean

0.5625
0.6250
0.6875
0.7500
0.8125
1.0000
1.1667

gmlL

1.0000
1.0000
1.0000
0.6000
0.3000
0.3000
0.0000

Mean
LAB-Control

0.25
0.5

1
1.5

2
4

Conc-gmlL

Page 1

Point
IC05
IC10
IC15
IC20
IC25
IC40
IC50

Auxiliary Tests

I
I
I
I
I
I
I
I
I
I
I
I
I
I
,I

I
I
I
I
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Reviewed by: ~.ToxCalc v5.0Page 1

Ceriodaphnia Survival and Reproduction Test-Reproduction
Start Date: 11/20/2002 15:00 Test iD: rcdc1491 Sample ID: REFTOX-Reference Toxicant test
End Date: 11/26/200208:10 Lab ID: ORCHM-Corvallis Lab Sample Type: NACL-Sodium chloride
Sample Date: Protocol: EPAF 94-EPA Freshwater Test Species: CD
Comments:

Conc-gm/L 1 2 3 4 5 6 7 8 9 10
LAB-Control 37.000 13.000 34.000 25.000 33.000 35.000 30.000 17.000 9.000 18.000

0.25 20.000 5.000 32.000 28.000 31.000 32.000 34.000 29.000 16.000 19.000
0.5 21.000 28.000 3.000 26.000 32.000 27.000 28.000 0.000 12.000 17.000

1 15.000 1.000 3.000 3.000 3.000 6.000 2.000 7.000 5.000 9.000
1.5 0.000 0.000 1.000 0.000 0.000 3.000 1.000 0.000 0.000 0.000

2 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
4 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Transform: Untransformed Isotonic
Conc-gmIL Mean N-Mean Mean Min Max CV% N Mean N-Mean
LAB-Control 25.100 1.0000 25.1000 ·9.0000 37.0000 40.432 10 25.100 1.0000

0.25 24.600 0.9801 24.6000 5.0000 34.0000 37.853 10 24.600 0.9801
0.5 19.400 0.7729 19.4000 0.0000 32.0000 57.410 10 19.400 0.7729

1 5.400 0.2151 5.4000 1.0000 15.0000 77.198 10 5.400 0.2151
1.5 0.500 0.0199 0.5000 0.0000 3.0000 194.365 10 0.500 0.0199

2 0.000 0.0000 0.0000 0.0000 0.0000 0.000 10 0.000 0.0000
4 0.000 0.0000 0.0000 0.0000 0.0000 0.000 10 0.000 0.0000

Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.93429 0.93 -0.7416 0.36697
Bartlett's Test indicates unequal variances (p = 2.04E-07) 36.7396 13.2767

Linear Interpolation (80 Resamples)
Point gmlL SO 95%CL Skew
IC05 0.2863 0.1174 0.0422 0.5112 0.0680
IC10 0.3466 0.1155 0.0843 0.5473 -0.0904
IC15 0.4070 0.1158 0.1265 0.5793 -0.1736 1.0
IC20 0.4673 0.1131 0.1687 0.6113 -0.3647

0.9
IC25 0.5205 0.1093 0.2108 0.6433 -0.5204
IC40 0.6550 0.0927 0.4315 0.7455 -0.4154 0.8

IC50 0.7446 0.0896 0.5027 0.8411 -0.7869 0.7

III 0.6
s:
&. 0.5
U)

~ 0.4

0.3

0.2

0.1

0.0

0 2 3 4 5

OosegmlL

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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- -
Client W~ex-;) I 1.,J.,...®ic- NPDES# 10 II "Z.. ¥ Ship Samples to: CH2M HILL, Inc.

1 c. .~ . J Attention: Aquatic Toxicology Laboratory
A..dd[ess '1.00 tV, LA. mYVrJl.\-ue...· Composite Sample Information P. 0.# 2300 NWWalnut Blvd.

Vo-r±l~ J OiL. 9/1Ato J / j / P Corvallis, OR 97330
SampleslHour IkVolume/Sample· Ct;:1 J.,.L~ Phone: (541) 752·4271 Ext. 3160
T~t~IHours Z. Lf ~I TqtalVolume l..l.ft.l'- Message: (541) 758·0235 Ext. 3160

Contact Person:L~ Ko:tb,$ cA:Jaf Initiated: Dat~ Time ol'"tStl Check Chlorine (YIN) -~-=--c=--
503 {Ij .37 Ended: Dat~Uime ~.8:':!? 0 Temp. Upon Arrival (0C) ',3 °v

Phone: .. .. ;1..<~- 7 Y Chilled During Collection Yes CJ NoJr Check Ammonia (YIN) Dechlorinate (YIN) _

CH2M HILL Project # -------------- Analysis Required/Comments

Sample 10

.2
S c:

0 ~::J e s '2 .2 .S2
~

s: 0 ~ s s c:: ,2 CD c:: CDo ::J .... e s c:: :; e0 s: .!!!
::J ::J e ti

~ ~ «, 0 ~ ~
s: ::J ~

s:
~c:: o ~

s: 0
CD CD

'~ ·8 -a o CD
:5 :5 :; ::E ::E ~ en

~ N

If If III tll 0 J: J: co co >- tllo 0 0 F en en ::E ::E ::E ::E « J:'

X!X X1)<,

Concentrations
and/or

Comments

..
3D,h.

T~4-fl,y- \

Rev. 10/97

(CO:)
DatelTime
JJ; oc9

Shipping #

DatelTime 4.

Shipped Via
. UPS _ Bus _ Fed-Ex _ Hand _ Other __

aJ-.!,-Ir v;pe; ';). urJr. "'7;,"'-"'!.,,;:J.;.s.1.. cJ\~ L>v\. u·s~o'- ~ Ak,J-tk- ""'-J~J k..
~~ (~

DatelTime 4,. \.b\\1~
OM(j

DatelTime

---II (~(oz.. /01.1.

scoEPA00027386



I SUBCONTRACT ORDER

North Creek Analytical - Portland

P2K00501 _
RECEIVING LABORATORY:

CH2M Hill - Corvallis

2300 NW Walnut
Corvallis, OR 97330

Phone :]-541-758-0235

Fax: ]-541-752-0276

SENDING LABORATORY:I North Creek Analytical - Portland

9405 SW Nimbus Ave.
Beaverton, OR 97008I Phone: (503) 906-9200

Fax: (503) 906-9210
ProjectManager: Brian Cone

1------------

11/18/02 17:00

I Analysis

I
Sample ID: P2K0050-01

Subcontract Outside

Containers Supplied:

Due

Water

Expires

Sampled: 11/04/02 08:00

05/03/03 08:00

Laboratory ID Comments

Bioassay

Other (A)
I~-----------

I
I
I
I
I
I
I
I
I
I
I

··iIL

Date Received By

/I-5-0 ?-
Date

Date

Page] of 1

scoEPA00027387



SUBCONTRACT ORDER

North Creek Analytical - Portland

P2K0250

I
1 _

SENDING LABORATORY:I North Creek Analytical - Portland

9405 SW Nimbus Ave.
Beaverton, OR 97008I Phone: (503) 906-9200
Fax: (503) 906-9210
Project Manager: Brian Cone

I

RECEIVING LABORATORY:

CH2M Hill - Corvallis

2300 NW Walnut
Corvallis, OR 97330

Phone :1-541-758-0235

Fax: 1-541-752-0276

11/22/02 17:00

I Analysis

I
Sample 10: P2K0250-01

Subcontract Outside

Containers Supplied:

Due

Water

Expires

Sampled: 11108/02 12:00

05/07/03 12:00

Laboratory ID Comments

Bioassay

Page 1 of 1

Date

Date

Received ByDate

Other (A)
I~----------

I
I
I
I
I
I
I
I
I

I
scoEPA00027388



-------------------

I Schd: GLI 6537

Pes: 1 of 1

GPX i
I
I
I
I
I

I
I
I
I
I
I
I

I

---~---- ---- --'--

From:
PORTLAND, OR
To·
CORVALLIS, OR

EXPRESS $ 31.40
VALUE $ = 0

1111\\111\\1\\11111\\1\11\1I11\\\I1\\\\

SCOEPA00027389



SUBCONTRACT ORDER

North Creek Analytical- Portland

P2K0143

I
1 _

RECEIVING LABORATORY:

CH2M Hill - Corvallis

2300 NW Walnut
Corvallis, OR 97330
Phone :1-541-758-0235

Fax: 1-541-752-0276

11120/02 17:00

I Analysis

I
Sample ID: P2K0143-01

Subcontract Outside

Containers Supplied:

Due

Water

Expires

Sampled: 11106/0207:45

05/05/0307:45

Laboratory ID Comments

Bioassay

Page 1 of 1

[1-7.c)\..... 12(0

Date

DateReceived By .

Other (C)
I~------------'-'-----

I
I
I
I
I
I
I
I
I

I
SCOEPA00027390



----------------~--

111111111111111111111111111111111111111

GLI 300-689-258 J

lil/I/I/I/i/
GLI.6537Schd:

EXPRESS $ 30.30

To:
CORVALLIS, OR

08NOV02 12:15P ** LABEL ** GLI 300-689-;;; I,;>

Schd: GLI 6537
\1111~~I~IMmlll~11CORVALLIS, OR 97330 Date Time

Date TimeFrom:
North Creek Analytical Day 7(206) 481-9200

MIKE STANAWAY Day 7

2300 Nw Walnut Manual w~ht: uctivity<Umhos/cm)
. f o. rB

Corvallis, OR 97330 Tarl Wgh: Dav
71.0 LB 3 4 5 6 7

(541) 758-0235

I

I

I
I
I

: From:
: PORTLAND, OR
I
I

I
I

I
I,
I
I
I
I
I
I
I
I
I
I
I
I

I
I
I
I
I
I
I
I
I

I
I

I

I
I
I

I
I

: 1-800-739-5020 WWW.SHIPGREYHOUND.COM

, ,.'~ .."""'-------~'-"."--"-,--,,--,,,--,, ,---~-"--,--"----"~----,,,,--'--'"'''-'--'''

GPX

Pes: 1 of 1

GPX

Ii (i;'::: AVAILABLE:.,L/J.J I

PREPAID ;
,

Vii/IIi/IIII.
':;p E AVAILABLE : 08NOV02 12: 15P ** ORIGIN **

I,
I

30

100

I

3

10

Control

Percent
or

Concentration

Client __:
Sample Descrip:

Time

_CHMf

COMMENTS:

.Technician

~ ~ Pes: 1 of 1

I

: VALUE $ = 0
I
I,

SCOEPA00027391
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. .

AQUATIC TOXICOLOGY REPORT: .

CHRONIC DEFINITIVE
BIOASSAYS CONDUCTED

October 8 through October 15, 2002
MXA21007T

Ceriodaphnia dubia
.Pimephales promelas

Prepared for:

. WACKER SILTRONIC CORPORATION·
7200 NW Front Ave.
Portland,OR 97210

Prepared by:

COFFEY LABORATORIES, INC..
12423 NE 'Whitaker Way·

Portland, OR 97230

. October 23, 2002

COFFEY LABORATORIES, INC.
12423 N.E. Whitaker Way· Portland, OR • 97230. (5031254-1794· FAX (503) 254-1452

SCOEPA00027392
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Mr. Thomas J. Rothschild
Wacker Siltronic
7200 NW Front Ave
Portland, OR 97210

Re: Statistical Analysis - Toxicity Tests

rvOE<-. '? 13·~1 0/0
C~M~ ? I.~ 10

ANALYTICAL NARRATIVE

October 23, 2002
Job #: MXA21007T

Coffey Laboratories, Inc. has completed the statistical analysis of the data collected from dual endpoint toxicity
tests which were conducted from 10/8/02 through 10/15/02 on effluent provided by Wacker, Inc. The enclosed
report includes a summary of the Ceriodaphnia dubia and Fathead Minnow tests and results, along with the raw
data and statistical summaries for the effluent and reference toxicant.

In summary of the results, hypothesis tests method showed a statistically significant reduction in survival of both
the Fathead Minnow and Ceriodaphnia dubia at < 1.9 percent effluent and > 30 percent effluent concentration,
respectively.. Therefore, the No-Observed-Effect-Concentration (NOEC) was at the < 1.9 percent effluent
concentration for Fathead Minnows and 30 percent effluent concentration for Ceriodaphnia dubia. The LCso, the
concentration of effluent estimated to kill 50 percent of the test organisms, for both Fathead Minnow and
Ceirodaphnia was >30 percent effluent. Ceirodaphnia reproduction tests showed statistically significant
reductions at < 1.9 percent effluent concentrations, yielding a NOEC of < 1.9 percent. Statistically significant
reductions in Fathead Minnow growth at 30 percent effluent concentration yielded a NOEC of 15 percent effluent
concentration. In addition, the chronic IC25 values (an estimate of the effluent concentration causing a 25 percent
reduction in biological growth) for Fathead Minnow growth and Ceriodaphnia dubia reproduction were 24.4
percent effluent and < 1.9 percent effluent, respectively.

Acute data was derived from the chronic test data in the Fathead Minnow tests. Data from the Fathead Minnow
96-hour acute test showed a statistically significant reduction in survival at the 30 percent effluent concentration.
In the separate 48-hour acute test performed for the Ceriodaphnia dubia a statistically. significant difference. was
found at the 15 percent effluent concentration. 1;hus, the acute NOEC values for Ceriodaphnia dubia and
Fathead Minnow survival were 15 percent effluent and 7.5 percent effluent, respectively.

'- .

Coffey Laboratories' Aquatic Toxicology Department is accredited by the Washington State Department of
Ecology which demonstrates the high priority we place on Quality Assurance. It is our goal to meet all of your
needs by offering the highest quality services in the most efficient manner possible. If you would like further
assistance, or should you have other questions regarding Aquatic testing, please feel free to contact Peter at (503)
254-1794. We look forward to working with you in the future to ensure the health of our Northwest waterways.

Sincerely,
COFFEY LABORATORIES, INC.ar;
Peter Farrelly
.Aquatic Biologist

Approved by,

RAcL/7~_
Zed.KaadY
Quality Assurance

COFFEY LABORATORIES, INC.
12423 N.E. Whitaker Way • Portland. OR • 97230· (503) 254-1794· FAX (503) 254-1452
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Coffey Laboratories, Inc. conducted two chronic and two acute defmitive bioassay tests using the water
. flea (Ceriodaphnia dubia) and the Fathead Minnow (pimephales promelas) on samples provided by

Wacker Siltronic The tests were conducted from October 8 through October 15,2002.

Dilution Water: The dilution water used for the Fathead Minnow and Ceriodaphnia dubia tests was .
reconstituted moderately hard water (EPA/600/4-91/002) with a total hardness and alkalinity of 61 and
.96 mg/L as CaC03~ respectively.

(

Sample Collection: Samples were collected by Wacker Siltronicpersonnel on October 6, 8, and 10,
2002 (See Chain-of-Custody).· The samples were picked up by Coffey Laboratories personnel and
transported to the laboratory. Samples were stored in the dark at 40 C until test solutions were prepared.

Test Organisms: The Ceriodaphnia dubia used in the chronic test were obtained from Coffey
Laboratories, Inc. in-house cultures and were less than 24 hours old and within an 8-hour age range at
test initiation. The Fathead Minnows used in the chronic test were obtained' from Aquatic Biosystems,
Inc., Ft. Collins, CO (See Appendix D) and were 24 - 36 hours old at test initiation. All organisms
tested were fed and maintained during culturing, acclimation, and testing as prescribed by the
EPA/600/4-91/002 (1994). The test organisms appeared vigorous and in good condition prior to testing.

4

COFFEY LABORATORIES, INC.

. INTRODUCTION

METHODS AND MATERIALS

Test Concentrations: The concentrations tested in the chronic tests were 1.9~ 3.75~ 7.5, 15~ and 30
percent effluent and dilution water alone for the control. Ten fish were placed in each of four replicates
per concentration for the Fathead Minnow chronic test. For the chronic Ceriodaphnia test, 10 organisms
per concentration were used with 10 test vessels per concentration and one organism per vessel. The
concentrations tested in the acute tests were the same as in the chronic tests. Five organisms were
placed in each of four replicates per concentration for the Ceriodaphnia acute test

Test Methods: The chronic test methods were performed according to Short-Term Methods for
Estimating the Chronic Toxicity of Effluents and Receiving Waters to Freshwater Organisms, Lewis,
P.A. et al.; EPA/600/4-91/002 (1994). The acute Fathead Minnow test results were derived from the
chronic data and were analyzed according to Methods for Measuring the Acute Toxicity of Effluents and
Receiving Waters to Freshwater Organisms, Weber, C.1. et al.; EPA/600/4-90/027F (1993). The
Ceriodaphnia dubia acute 48-hour survival test was performed in a separate test and not derived from
the chronic test.
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Sample Preparation: The samples used during the chronic tests were diluted and temperature
adjusted prior to each daily renewal. Acute tests were static and were not renewed.

Monitoring of Bioassays; Pre- and post-renewal solutions were monitored for dissolved oxygen
daily in each concentration, as well as for pH in the control and 100 percent effluent
concentration. Additionally, the pH was measured in all the post-renewal solutions of every
concentration. Conductivity, alkalinity, and hardness were measured in each new sample (100
percent effluent) and in the control. Ceriodaphnia dubia survival andneonate production was
monitored daily in the chronic test. According to EPA/600/4-91/002 (1994), 'Ceriodaphnia dubia
tests should be terminated when 60 percent or more of the surviving female Ceriodaphnia in the
controls have produced their third brood and at least 15 neonates per adult. In addition, control
organism survival must be equal to or greater than 80 percent. Fathead Minnow mortality was
measured daily and fish growth was measured by dry weight analysis at the conclusion of the
Fathead Minnow chronic test. Temperature was monitored continuously throughout the 7-day
period.

The effect measured for acute tests is survival over the exposure period. The effects measured
for Ceriodaphnia dubia chronic tests are survival and reproduction over the 7-day exposure

.period. The effects measured for Fathead Minnow chronic tests are survival and growth over the
7-day exposure period. The statistical analyses performed are those outlined in Short-Term
Methods for Estimating the Chronic Toxicity of Effluents and Receiving Waters to Freshwater
Organisms, EPA/600/4-91/002, and Methods for Measuring the Acute Toxicity of Effluents and
Receiving Waters to Freshwater and Marine Organisms, EPA/600/4-90/027F. Dunnett's, T-test
with Bonferroni Adjustment, Steel's Many-One Rank Sum, or Wilcoxon Rank Sum Tests are
used to determine the No-Observed-Effect-Concentration (NOEC) and the Lowest-Observed
Effect-Concentration (LOEC) when analyzing the survival and growth data of the Fathead
Minnow, as well as the reproduction data of the Ceriodaphnia dubia. Fisher's Exact Test or .
Steel's Many-One Rank Sum Test is used to analyze the survival data of the Ceriodaphnia dubia
tests. When the assumptions of normality or homogeneity of variance necessary for Dunnett's
Procedure orT'-test with Bonferroni Adjustment cannot be met, Steel's Many-One Rank Sum

. Test or Wilcoxon Rank Sum with Bonferroni Adjustment is used to analyze the data. In
addition, the Linear Interpolation method is used to determine the chronic IC25 values (the
concentration of effluent causing a 25 percent reduction in biological growth) for the Fathead
Minnow growth data and the Ceriodaphnia dubia reproduction data.

COFFEY LABORATORIES, INC.

5METHODS AND MATERIALS (Cont.)

Data Analysis: All statistical analyses were performed using WEST, Inc. computer package,
Toxstat, Version 3.5. Thisprogram utilizes, among others, Dunnett's, Steel's Many One Rank
Sum, and Wilcoxon's Rank Sum Analyses for the hypothesis endpoint estimates, and Probit,
Spearman-Karber, and Linear Interpolation methods for point estimates.
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The dissolved oxygen levels remained above 40 percent saturation throughout the tests. Test
temperatures were steady at 25 ± 10 C. The tests proceeded without interruption or incident that
could have affected test results.

The chronic LCso value (an estimate of the effluent concentration which is lethal to 50 percent of
the test organisms) for Fathead Minnow survival was >30 percent effluent. The chronic IC25

value for Fathead Minnow growth was 24.4 percent effluent.

Results using' Steel's Many-One Rank Test showed a statistically significant reduction in survival
when compared to the control at the 1.9 percent effluent concentration. Dunnett's Test showed a
statistically si~ficant difference in growth of Fathead Minnows at the 30 percent effluent
concentration (the significant difference observed at the 1.9 percent concentration has been
identified as an anomalous result). Therefore, the ~OEC values for survival and growth were
<1.9 percent effluent and 30 percent effluent,respectively. Control survival was 100 percent.

Table 1
Fathead Minnow Results

,

Sample Concentration (%) Percent Survival Mean Dry Weight per Fish (mg)

Control 100 0.549

1.9 85 * 0.421 *
"

3.75 90 0.446

7.5 82.5 * 0.492

, 15 . 87.5 * 0.533

30 70 * 0.375 *

* Indicates a statistically significant reduction from control at p ~ to 0.05 using Steel's
Many-One Rank Test.

6

COFFEY LABORATORIES, INC.

RESULTS AND DISCUSSION

Table 1 summarizes the survival and growth data for the Fathead Minnow test conducted.

Chronic Bioassays:
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. .
. . .

The chronic LCso value for Ceriodaphnia dubia survival was >30 percent effluent. The chronic
IC25 value for Ceriodaphnia dubia reproduction was 0.5 percent effluent.

.Results using Fisher's Exact Test showed' no statistically significant reduction in survival when
compared to the control at any effluent concentration. Steers Many One Rank Test showed
reduction in reproduction when compared to the controls at every effluent concentration.
Therefore, tJie NOEC values for survival and reproduction were 30 percent and <1.9 percent
effluent, respectively. Control survival was 80 percent. .

Table 2
Ceriodaphnia dubia Results

Concentration (%) Percent Survival Number of Young per Adult

Control 80 24.5

1.9 - 80 1.2*
-,

3.75 40 1.7*
"-

7.5 70 0.1*

15 80 0.6*

30 40 0.3*

* Indicates a statistically significant reduction from control at p ~ to 0.05 using Fisher's
Exact Test or Steers Many One Rank Test.

Table 2 summarizes the survival and reproduction data for the Ceriodaphnia dubia test.

7

COFFEY LABORATORIES, INC.

RESULTS AND DISCUSSION (Cont.)

Chronic Bioassays (Cont.):

The dissolved oxygen levels in the tests remained above 40 percent saturation throughout the
. test.' Test temperatures were steady at 25± 10 C. The tests proceeded without interruption or

incident that could have affected test results.
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Dual-endpoint testing allows the acute test results to be derived from the chronic Fathead
Minnow.test. data. In the Fathead Minnow 96-hour acute test, Steel's Many One Rank Test
showed astatistically significant reduction in survival between the control organisms and those in
the 30 percent effluent concentrations. Steel's Many One Rank Test showed a significant
reduction in survival between the control organisms and those in the 30 percent effluent
concentrations in the Ceriodaphnia dubia 48-hour acute test. further analysis reveals acute
NOEC values for Fathead Minnow and Ceriodaphniadubia survival were 15 percent effluent
ana 7.5 percent effluent, respectively. '

. Table 3
Summary of Acute Results

Species Concentration Percent Survival
(%) oHour ·24 Hours 96/48 Hours

Fathead Minnow Control 100 100 100
(96 Hours)

100 100 92.5 75*

Ceriodaphnia dubia Control 100 90 80
. (48 Hours)

100 100 50 25*

*' Indicates a statistically significant reduction from the control at ps:0.05 using Steel's
Many One Rank Test or Wilcoxon's Rank-Sum Test.

Table 3 summarizes the survival data for the acute screening tests using the Fathead Minnow
, and the Ceriodaphnia dubia. ' .

" Acute' Results:

8

COFFEY LABORATORIES, INC.

RESULTS, AND DISCUSSION (Cont.)
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The results of the reference toxicant tests with sodium chloride (Ceriodaphnia dubia and Fathead
Minnow) conducted in October indicate that the test organisms were within their respective

.sensitivity range based on EPA guidelines (EPA/600/4-91/002, 1994). The chronic ICzs values,
as well as the LCso values and the respective 95 percent confidence intervals are listed in the
Tables above.. The data sheets for the reference toxicant tests are provided in AppendixB.

Table 5
Acute Reference Toxicant Tests

r

Species rc, 95% .C.I.

Pirnephales promelas 4.9 % ---

Ceriodaphnia dubia 4.5 % ---

Table 4
_Chronic Reference Toxicant Tests with Sodium Chloride

Species (test) Point Estlmates 95% C.I.

Pimephales prornelas (survival - LCso) 2.8 % 2.38 - 3.22 %

Pimephales prornelas (growth - IC25) 1.68 % 0.17 - 2.11 %

Ceriodaphnia dubia (survival - LCso) 3.85 % ---

Ceriodaphnia dubia (reproduction - IC2s) 0.38 %. ---

Tables 4 & 5 summarize the results from the Ceriodaphnia dubia and the Fathead Minnow
chronic and acute reference toxicant tests conducted in October.

9

COFFEY LABORATORIES, INC.

RESULTS AND DISCUSSION (Cont.)

Reference Toxicant Tests:
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ND means none detected at or above the detection limit listed.

EPA Category: Inorganic Chemicals

Lab Sample ID:
Field ID:

Date/Time:
Matrix:

Parameter
Ammonia Nitrogen
Ammonia Nitrogen
Conductivity .
Nitrate
Alkalinity
Residual Chlorine
Total Chlorine

, Chloramine
Total Hardness
Calcium
Magnesium
Hydrogen Peroxide

10

. Units
mg/L
mg/L
ILmhos/cm
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

COFFEY LABORATORIES, INC.

Analytical
Result
ND
1.
960.
29.~

18..
ND
ND
ND
170.
65.
1.8
9.6

Detection
Limit
1.
1.
0.5
0.1
5.
0.05
0.05,
0.05
2.
0.5
0.5
0.5

Method
sm450Onh3bc
sm4500nh3bc

. EPA 120.1
EPA 300.0
EPA 310.1
8M 4500-C1-G
8M 4500-C1-G
8M 4500-CI-G
8M 2340-B
EPA 200.7
EPA 1200.7
Scott Method

WATER QUALITY PARAMETERS

A21007T-l
02-125
10/07/02 0800
WasteWater
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EPA Category:' Inorganic Chemicals

NO means none detected at or above the detection limit listed.

Lab Sample ID:
Field ID:

Date/Time:
Matrix:

11

Units
mg/L
mg/L
",mhos/em
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

Analytical
ResUlt
NO
NO
1000. 
44.:-
15.
NO
NO
NO
220.
84.
2.
7.74

COFFEY LABORATORIES, INC.

Detection
Limit
1.
1.
0.5
0.1.
5.
0.05
0.05
0.05
2.
0.5
0.5
0.5

Method
sm450Onh3bc
sm4500nh3bc
EPA 120.1
EPA 300.0
EPA 310.1
SM 4500-CI-G
SM 4500-CI-G
SM 4500-CI-G
SM 2340-B
EPA 200.7
EPA 200.7
Scott Method

WATER QUALITY PARAMETERS (cont.)

A21007T-2
02-131
10/09/020745
Waste Water

Parameter
Ammonia Nitrogen
Ammonia Nitrogen
Conductivity
Nitrate
Alkalinity .

. Residual Chlorine
Total Chlorine
Chloramine
Total Hardness
Calcium
Magnesium
Hydrogen Peroxide

1](
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ND means none detected at or above the detection limit listed.

EPA Category: Inorganic Chemicals

Lab Sample ID:
Field ID:

Date/Time:
Matrix:

Parameter
Ammonia Nitrogen
Conductivity
Nitrate
Alkalinity
Residual Chlorine
Total Chlorine
Chloramine
Total Hardness '
Calcium
Magnesium
Hydrogen Peroxide

I'

12

(

Units
mg/L
JLmhos/cm
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

Analytical
Result
1.
950.
72.-
13.
ND
ND
ND
310.
120.
2.4
14.2

COFFEY LABORATORIES, INC.

Detection
Limit
1.
0.5
0.1
5.
0.05
0.05
0.05
,2.
0.5
0.5
0.5

Method
, sm4500nh3bc

EPA 120.1
EPA 300.0
EPA 310.1
SM 4500-CI-G
SM 4500-CI-G
SM 4500-CI-G
SM 2340-B
EPA 200.7
EPA 200.7
Scott Method

WATER QUALITY PARAMETERS (cont.)

A21007T-3
02-132
10/11102 0730
Waste Water
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Transform: Arcsin Square Root Rank 1-Tailed
Conc-% Mean N-Mean Mean Min Max CV% N Sum Critical

D-Control 1.0000 1.0000 1.4120 1.4120 1.4120 0.000 4
1.9 0.9500 0.9500 1.3305 1.2490 1.4120 7.072 4 14.00 10.00

3.75 0.9250 0.9250 1.2898 1.2490 1.4120 6.318 4 12.00 10.00
7.5 0.8750 0.8750 1.2253 0.9912 1.4120 14.199 4 12.00 10.00
15 0.9000 0.9000 1.2543 1.1071 1.4120 9.935 4 12.00 10.00

*30 0.7500 0.7500 1.0519 0.8861 1.1071 10.508 4 10.00 10.00

Larval Fish Growth and Survival Test-96 Hr Survival

Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV TU

Skew Kurt
-0.4041 0.55786

Reviewed by:__

0.884
Critical

0.96931
Statistic

ToxCalc v5.0.23

Dose-Response Plot

Test 10: A21007T Sample 10: WACKER SIL
Lab 10: COFFEY LAB Sample Type: EFF2-lndustrial
Protocol: EPAF 91-EPA Freshwater Test Species: PP-Pimephales promelas

1 2 3 4
1.0000 1.0000 1.0000 1.0000
0.9000 1.0000 0.9000 1.0000
1.0000 0.9000 0.9000 0.9000
0.9000 0.7000 1.0000 0.9000
0.9000 0.9000 1.0000 0.8000
0.8000 0.6000 0.8000 0.8000

0.9
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:I: 0.4
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10/8/02
10/15/02
10/6102

D-Control
1.9

3.75
7.5
15
30

Page 1

Conc-%

Start Date:
End Date:
Sample Date:
Comments:

Auxiliary Tests

Steel's Many-One Rank Test 15 30 21.2132 6.66667

Shapiro-Wilk's Test indicates normal distribution (p > 0.01)
Equality of variance cannot be confirmed
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Transform: Arcsin Square Root Rank 1-Tailed
Conc-% Mean N-Mean Mean Min Max CV% N Sum Critical

D-Control 1.0000 1.0000 1.4120 . 1.4120 1.4120 0.000 4
*1.9 0.8500 0.8500 1.1781 1.1071 1.2490 .6.954 4 10.00 10.00
3.75 0.9000 0.9000 1.2543 1.1071 1.4120 9.935 4 . 12.00 10.00
*7.5 0.8250 0.8250 1.1491 0.9912 1.2490 10.856 4 10.00 10.00
*15 0.8750 0.8750 1.2136 1.1071 1.2490 5.846 4 10.00 10.00
*30 0.7000 0.7000 0.9977 0.7854 1.1071 15.209 4 10.00 10.00

Skew Kurt
-0.5542 -0.0179

Reviewed by:__

0.884
Critical

o
(").

0.95674
Statistic

It).....

TU

ToxCalc v5.0.23

Larval Fish Growth and Survival Test-7 Day Survival
Test 10: A21007T Sample 10: WACKER SIL
Lab 10: COFFEY LAB Sample Type: EFF2-lndustrial
Protocol: EPAF 91-EPA Freshwater Test Species: PP-Pimephales promelas

~.....

1 2 3 4
1.0000 1.0000 1.0000 1.0000
0.9000 0.8000 0.9000 0.8000
1.0000 0.9000 0.8000 0.9000
0.9000 0.7000 0.9000 0.8000
0.9000 0.9000 0.9000 0.8000
0.8000 0.5000 0.8000 0.7000

0.9

0.8

Dose-Response Plot
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~ 0.4
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0.3

10/8/02
10/15/02
10/6102

D-Control
1.9

3.75
7.5
15
30

Page 1

.Conc-%

Start Date:
End Date:
Sample Date:
Comments:

Auxiliary Tests

Steel's Many-One Rank Test <1.9 1.9

Shapiro-Wilk's Test indicates normal distribution (p > 0.01)
Equality of variance cannot be confirmed
Hypothesis Test (f-tall, 0.05) NOEC LOEC ChV
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Reviewed by:__ToxCalc v5.0.23

Larval Fish Growth and Survival Test-? Day Growth
Test 10: A21007T Sample 10: WACKER SIL
Lab 10: COFFEY LAB Sample Type: EFF2-lndustrial
Protocol: EPAF 91-EPA Freshwater Test Species: PP-Pimephales promelas

1 2 3 4
0.5600 0.6300 0.5390 0.4670
0.4620 0.4390 0.4480 0.3330
0.4670 0.3800 0.4490 0.4860
0.5880 0.4160 0.4770 0.4880
0.5290 0.5670 0.5760 0.4610
0.5020 0.2560 0.4450 0.2980

10/8/02
10/15/02
10/6/02

D-Control
1.9

3.75
7.5
15
30

Page 1

Conc-%

Start Date:
End Date:
Sample Date:
Comments:

Transform: Untransformed 1-Tailed Isotonic
Conc-% Mean N-Mean Mean Min Max CV% N t-Stat Critical IIifSD Mean N-Mean

O-Control 0.5490 1.0000 0.5490 0.4670 0.6300 12.222 4 0.5490 1.0000
*1.9 0.4205 0.7659 0.4205 0.3330 0.4620 14.054 4 2.502 2.410 0.1238 0.4729 0.8613
3.75 0.4455 0.8115 0.4455 0.3800 0.4860 10.372 4 2.015 2.410 0.1238 0.4729 0.8613

7.5 0.4922 0.8966 0.4922 0.4160 0.5880 14.476 4 1.105 2.410 0.1238 0.4729 0.8613
15 0.5333 0.9713 0.5333 0.4610 0.5760 9.807 4 0.307 2.410 0.1238 0.4729 0.8613

*30 0.3753 0.6835 0.3753 0.2560 0.5020 31.199 4 3.383 2.410 0.1238 0.3753 0.6835

\

Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.96257 0.884 -0.0727 -0.6474
Bartlett's Test indicates equal variances (p = 0.67) 3.22715 15.0863
Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV TU MSDu MSDp MSB MSE F-Prob df
Dunnett's Test <1.9 1.9 0.12377 0.22544 0.01821 0.00527 0.02314 5, 18

Linear Interpolation (200 Resamples)
Point % SD 95% CL(Exp) Skew
IC05* 0.685
IC10* 1.370
IC15 15.956 1.0
IC20 20.174

0.9
IC25 24.392
IC40 >30 0.8

IC50 >30 0.7
* indicates IC estimate less than the lowest concentration
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Reviewed by:__

1-tail, 0.05 level
of significance

ToxCalc v5.0.23
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Dose-Response Plot

Larval Fish Growth and Survival Test-7 Day Growth
Test 10: A21007T Sample 10: WACKER SIL
Lab 10: COFFEY LAB Sample Type: EFF2-lndustrial
Protocol: EPAF 91-EPA Freshwater Test Species: PP-Pimephales promelas
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Not Fisher's 1-Tailed Number Total
Conc-% Mean N-Mean Resp Resp Total N Exact P Critical Resp Number

D-Control 0.8000 1.0000 2 8 10 10 2 10
1.9 0.8000 1.0000 2 8 10 10 0.7090 0.0500 2 10

3.75 0.4000 0.5000 6 4 10 10 0.0849 0.0500 6 10
7.5 0.7000 0.8750 3 7 10 10 0.5000 0.0500 3 10
15 0.8000 1.0000 2 8 10 10 0.7090 0.0500 2 10
30 0.4000 0.5000 6 4 10 10 0.0849 0.0500 -6 10

Ceriodaphnia Survival and Reproduction Test-7 Day Survival
Start Date: 10/8/02 Test 10: A2100lT Sample 10: WACKERSIL
End Date: 10/15/02 Lab 10: COFFEY LAB Sample Type: EFF2-lndustrial
Sample Date: 10/6/02 Protocol: EPAF 91-EPA Freshwater Test Species: CD-Ceriodaphnia dubia
Comments:

Conc-% 1 2 3 4 5 6 7 8 9 10
D-Control 1.0000 1.0000 1.0000 1.0000 0.0000 1.0000 ' 1.0000 0.0000 1.0000 1.0000

1.9 1.0000 1.0000 1.0000 1.0000 0.0000 1.0000 0.0000 1.0000 1.0000 1.0000
3.75 1.0000 0.0000 1.0000 0.0000 0.0000 1.0000 0.0000 0.0000 1.0000 0.0000

7.5 1.0000 0.0000 0.0000 1.0000 1.0000 1.0000 1.0000 0.0000 1.0000 1.0000
15 1.0000 1.0000 1.0000 1.0000 0.0000 1.0000 1.0000 0.0000 1.0000 1.0000
30 1.0000 0.0000 0.0000 0.0000 1.0000 0.0000 1.0000 0.0000 0.0000 1.0000

Reviewed by:__ToxCalc v5.0.23

Maximum Likelihood-Probit

30 >30 3.33333
NOEC LOEC ChV TU

Page 1

Fisher's Exact Test

Parameter Value SE 95% Fiducial Limits Control Chi-Sq Critical P-value Mu Sigma Iter
Slope 0.58459 0.78145 -0.9471 2.11623 0.2 -6.5407 7.81472 0.09 2.22376 1.7106 4
Intercept 3.70001 0.93629 1.86489 5.53514
TSCR 0.20227 0.12668 -0.046 0.45056 1.0
Point Probits % 95% Fiducial Limits 0.9
EC01 2.674 0.01755

0.8
EC05 3.355 0.25708
EC10 -3.718 1.07532 0.7

EC15 3.964 2.82381 3l 0.6
EC20 4.158 6.08249 c&. 0.5
EC25 4.326 11.7483 III

EC40 4.747 61.7139 ~ 0.4

EC50 5.000 167.401 0.3

EC60 5.253 454.081 0.2
EC75 5.674 2385.28 0.1
EC80 5.842 4607.17

0.0
EC85 6.036 9923.85
EC90 6.282 26060.3 0.01 100 10000 1E+06 1E+08

EC95 6.645 109004
EC99 7.326 1596641

Dose %

Hypothesis Test (1-tail, 0.05)
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Ceriodaphnia Survival and Reproduction Test-7 Day Survival
Test 10: A21007T Sample 10: WACKER SIL
Lab 10: COFFEY LAB Sample Type: EFF2-lndustrial
Protocol: EPAF 91-EPA Freshwater Test Species: CD-Ceriodaphnia dubia

Dose-Response Plot
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I
Ceriodaphnia Survival and Reproduction Test-Reproduction

I
Start Date: 10/8/02 Test ID: A21007T Sample ID: WACKERSIL
End Date: 10/15/02 Lab ID: COFFEY LAB Sample Type: EFF2-lndustrial
Sample Date: 10/6/02 Protocol: EPAF 91-EPA Freshwater Test Species: CD-Ceriodaphnia dubia
Comments:

I Conc-% 1 2 3 4 5 6 7 8 9 . 10
D-Control 31.000 ;33.000 34.000 29.000 0.000 31.000 28.000 0.000 30.000 29.000

1.9 4.000 5.000 0.000 0.000 0.000 1.000 0.000 2.000 0.000 0.000

I
3.75 5.000 0.000 7.000 0.000 5.000 0.000 0.000 0.000 0.000 0.000

7.5 0.000 0.000 0.000 0.000 1.000 0.000 0.000 0.000 0.000 0.000
15 1.000 0.000 1.000 1.000 0.000 2.000 1.000 0.000 0.000 0.000
30 0.000 0.000 0.000 0.000 1.000 2.000 0.000 0.000 0.000 0.000

I
I Transform: Untransformed Rank 1-Tailed Isotonic

Conc-% Mean N-Mean Mean Min Max CV% N Sum Critical Mean N-Mean
D-Control 24.500 1.0000 24.5000 0.0000 34.0000 53.227 10 24.500 1.0000

I
*1.9 1.200 0.0490 1.2000 0.0000 5.0000 156.150 10 69.00 75.00 1.450 0.0592

*3.75 1.700 0.0694 1.7000 0.0000 7.0000 164.168 10 68.00 75.00 1.450 0.0592
*7.5 0.100 0;0041 0.1000 0.0000 1.0000 316.228 10 66.00 75.00 0.350 0.0143
*15 0.600 0.0245 0.6000 0.0000 2.0000 116.534 10 70.00 75.00 0.350 0.0143

I *30 0.300 0.0122 0.3000 0.0000 2.0000 224.983 10 67.00 75.00 0.300 0.0122

I Auxiliary Tests Statistic Critical Skew Kurt
Kolmogorov D Test indicates non-normal distribution (p <= 0.01) 2.66977 1.035 -3.1944 14.7967
Bartlett's Test indicates unequal variances (p = 8.95E-28) 136.71 15.0863

I Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV TU
Steel's Many-One Rank Test <1.9 1.9

I
Linear Interpolation (200 Resamples)

Point % SO 95%CL Skew
IC05* 0.1010 0.0025 0.0979 0.1078 0.8996
IC10* 0.2020 0.0049 0.1958 0.2156 0.8996

I IC15* 0.3029 0.0074 0.2936 0.3234 0.8996 1.0
IC20* 0.4039 0.0099 0.3915 0.4313 0.8996

0.9 ~
.IC25* 0.5049 0.0124 0.4894 0.5391 0.8996

I
IC40* . 0.8078 0.0198 0.7830 0.8625 0.8996 0.8

IC50* 1.0098 0.0247 0.9788 1.0782 0.8996 0.7
* indicates IC estimate less than the lowest concentration

CI) 0.6

I
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Test ID: A21007T Sample ID: WACKER SIL
Lab ID: COFFEY LAB Sample Type: EFF2-lndustrial
Protocol: EPAF 91-EPA Freshwater Test Species: CD-Ceriodaphnia dubia
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Ceriodaphnia Survival and Reproduction Test-Reproduction

Dose-Response Plot
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Transform: Arcsin Square Root Rank 1-Tailed Number Total
Conc-% Mean N-Mean Mean Min Max CV% N Sum Critical Resp Number

D-Control 1.0000 1.0000 1.3453 1.3453 1.3453 0.000 4 ,0 20
1.9 1.0000 1.0000 1.3453 1.3453 1.3453 0.000 4 18.00 10.00 0 20

3.75 0.8500 0.8500 1.1709 0.8861 1.3453 18.840 4 14.00 10.00 3 20
7.5 0.8500 0.8500 1.1709 0.8861 1.3453 18.840 4 14.00 10.00 3 20
*15 0.4000 0.4000 0.6798 0.4636 1.1071 44.627 4 10.00 10.00 12 20
*30 0.2500 0.2500 ' 0.5189 0.4636 0.6847 21.301 4 10.00 10.00 . 15 20

Skew Kurt
0.40433 1.08977

Reviewed by:__

0.884
Critical

Wacker
EFF2-lndustrial
CD-Ceriodaphnia dubia

0.90726
Statistic

ToxCalc v5.0.23

4
1.0000
1.0000
1.0000
1.0000
0.2000
0.2000

3

Acute Fish Test-48 Hr Survival

1.0000
1.0000
0.8000
0.8000
0.4000
0.4000

Test 10: A21007Tca Sample 10:
Lab 10: COFFEY LAB Sample Type:
Protocol: EPAA 91-EPA Acute Test Species:

2
1.0000
1.0000
1.0000
1.0000
0.8000
0.2000

1
1.0000
1.0000
0.6000
0.6000
0.2000
0.2000

Acute

10/8/02
10/12/02

D-Control
1.9

3.75
7.5
15
30

Page 1

Conc-%

Start Date:
End Date:
Sample Date:
Comments:

Auxiliary Tests

Steel's Many-One Rank Test 7.5 15 10.6066 13.3333
Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV TU

Shapiro-Wilk's Test indicates normal distribution (p > 0.01)
Equality of variance cannot be confirmed

Maximum Likelihood-Probit
Parameter Value SE 95% Fiducial Limits Control Chi-Sq Critical P-value Mu Sigma Iter
Slope 2.37033 0.44042 1.5071 3.23356 0 3.25425 7.81472 0.35 1.15695 0.42188 3
Intercept 2.25764 0.48162 1.31366 3.20162
TSCR 1.0
Point Probits % 95% Fiducial Limits

0.9
EC01 2.674 1.49799 0.45451 2.69303
EC05 3.355 2.90415 1.25495 4.48849 0.8

EC10 3.718 4.13323 2.1332 5.95811 0.7
EC15, 3.964 5.24446 3.02495 7.27557
EC20 4.158 6.33707 3.96019 8.59764 Q) 0.6

1/1

EC25 4.326 7.45415 4.94786 10.006 I:8. 0,5
EC40 4.747 11.222 8.23173 15.4478 1/1

EC50 5.000 14.353410.7089 20.9442 ~ 0.4

EG60 5.253 18.3584 13.5507 29.1943 0.3
EC75 5.674 27.6381 19.2886 52.6791

0.2
EG80 5.842 32.5101 22.0189 67.1008
EC85 6.036 39.2831 25.6072 89.2625' 0..1

EC90 6.282 49.8445 30.8534 128.285 0.0
EC95 6.645 70.9394 40.473 220.661 0.1 10 100 1000
EC99 7.326 137.53 66.7495 615.728

Dose %
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Start Date:
End Date:
Sample Date:
Comments:
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Acute Fish Test-48 Hr Survival
Test 10: A21007Tca Sample 10:
Lab 10: COFFEY LAB Sample Type:
Protocol: EPAA 91-EPA Acute Test Species:

Dose-Response Plot

ToxCalc v5.0.23
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EFF2-lndustrial
CD-Ceriodaphniadubia
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Transform: Arcsin Square Root Rank 1-Tailed Number Total
Conc-% Mean N-Mean Mean Min Max CV% N Sum Critical Resp Number
·D-Control 1.0000 1.0000 1.3453 1.3453 1.3453 0.000 4 0 20

1 1.0000 1.0000 1.3453 1.3453 1.3453 0.000 4 18.00 10.00 0 20
2.5 0.9500 0.9500 1.2857 1.1071 1.3453 9.261 4 16.00 10.00 1 20

4 0.9500 0.9500 1.2857 1.1071 1.3453 9.261 4 16.00 10.00 1 20
*5.5 0.0500 0.0500 0.2850 0.2255 0.4636 41.771 4 10:00 10.00 19 20

8 0.0000 0.0000 0.2255 0.2255 0.2255 0.000 4 20 20

Reviewed by:__

REF-Ref Toxicant
NACL-Sodium chloride
CD-Ceriodaphnia dubia

ToxCalc v5.0.23

4
1.0000
1.0000
1.0000
1.0000
0.0000
0.0000

3

Acute Fish Test-48 Hr Survi..,al

1.0000
1.0000
1.0000
1.0000
0.0000
0.0000

Test ID: OctReITxA Sample ID:
Lab ID: COFFEY LAB Sampie Type:
Protocol: EPAA 91-EPA Acute Test Species:

2
1.0000
1.0000
0.8000
0.8000
0.2000
0.0000

1
1.0000
1.0000
1.0000
1.0000
0.0000
0.0000

Acute

10/8/02
10/12/02

D-Control
1

2.5
4

5.5
8

Page 1

Conc-%

Start Date:
End Date:
Sample Date:
Comments:

Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.87944 0.868 -0.5381 1.53159
Equality of variance cannot be confirmed
Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV TU
Steel's Many-One Rank Test 4 5.5 4.69042 25

Maximum Likelihood-Probit
Parameter Value SE 95% Fiducial Limits Control cnr-se Critical P-value Mu Sigma Iter
Slope 11.326 8.62056 -16.108 38.7605 0 33.1988 7.81472 2.9E-07 0.65529 0.08829 8
Intercept -2.4219 5.77657 -20.805 15.9618
TSCR 1.0
Point Probits % 95% Fiducial Limits 0.9
EC01 2.674 2.81769
EC05 3.355 3.23641 0.8

EG10 3.718 3.4845 0.7
EG15 3.964 3.66254
EG20 4.158 3.81051 Gl 0.6

I/)

EG25 4.326 3.94221 c&. 0.5
EC40 4.747 4.29461 I/)

EC50 5.000 4.5216 & 0.4

EC60 5.253 4.76059 0.3
EG75 5.674 5.18614

0.2
EG80 5.842 5.36538
EG85 6.036 5.58214 0.1

EG90 6.282 5.86736 •0.0
EG95 6.645 6.31713 1 10
EG99 7.326 7.25589

Dose %
Significant heterogeneity detected (p =2.92E-07)

I
I
I
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I
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I
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I
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I
Acute Fish Test-48 Hr Survival

I Start Date: 10/8/02 Test ID: OctRefTxA Sample ID: REF-Ref Toxicant
End Date: ' 10/12102 Lab ID: COFFEY LAB Sample Type: NACL-Sodium chloride
Sample Date: Protocol: EPAA 91-EPA Acute Test Species: CD-Ceriodaphnia dubia

I
Comments: Acute

Dose-Response Plot
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Not Fisher's 1-Tailed Number Total
Conc-% Mean N-Mean Resp Resp Total N Exact P Critical Resp Number

O-Control 1.0000 1.0000 0 10 10 10 0 10
1 0.9000 0.9000 1 9 10 10 0.5000 0.0500 1 10

2.5 0.8000 0.8000 2 8 10 10 0.2368 0.0500 2 10
4 0.9000 0.9000 1 9 10 10 0.5000 0.0500 1 10

*5.5 0.1000 0.1000 9 1 10 10 0.0001 0.0500 9 10
8 0.0000 0.0000 10 0 10 10 10 10

Reviewed by:__ToxCalc v5.0.23

Ceriodaphnia Survival and Reproduction Test-7 Day Survival
Test 10: OctReIToxC Sample 10: . REF-Ref Toxicant
Lab 10: COFFEY LAB Sample Type: NACL-Sodium chloride
Protocol: EPAF 91-EPA Freshwater Test Species: CO-Ceriodaphnia dubia

1 2 3 4 5 6 7 8 9 10
1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
1.0000 1.0000 1.0000 1.0000 0.0000 1.0000 1.0000 1.0000 1.0000 1.0000
0.0000 1.0000 1.0000 1.0000 0.0000 1.0000 1.0000 1.0000 1.0000 1.0000
1.0000 1.0000 1.0000 0.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
1.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

10/8/02
10/15/02
10/6/02

O-Control
1

2.5
4

5.5
8

Page 1

Conc-%

Start Date:
End Date:
Sample Date:
Comments:

Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV TU
Fisher's Exact Test 4 5.5 4.69042 25

Maximum Likelihood-Probit
Parameter Value SE . 95% Fiducial Limits Control Chi-Sq Critical P-value Mu Sigma Iter
Slope 3.6591 2.1781 -3.2726 10.5908 0 14.8796 7.81472 1.9E-03 0.58576 0.27329 5
Intercept 2.85664 1.41535 -1.6476 7.36092
TSCR 1.0
Point Probits % 95% Fiducial Limits 0.9
EC01 2.674 0.89123
EC05 3.355 1.36847 0.8

EC10 3.718 1.71998 0.7
EC15 3.964 2.00684
EC20 4.158 2.26858 ell 0.6

III

EC25 4.326 2.52016 c&. 0.5
EC40 4.747 3.28491 III

EC50 5.000 3.85267 ~ 0.4

EC60 5.253 4.51855 0.3
EC75 5.674 5.88971

0.2
EC80 5.842 6.54288
EC85 6.036 7.39622 0.1

EC90 6.282 8.62975 0.0
EC95 6.645 10.8464 0.1 10 100
EC99 7.326 16.6545

Dose %
Significant heterogeneity detected (p = 1.92E-03)
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Sample Date:
Comments:
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Ceriodaphnia Survival and Reproduction Test-7 Day Survival
Test 10: OctReffoxC Sample 10: REF-RefToxicant
Lab 10: COFFEYLAB SampleType: NACL-Sodium chloride
Protocol: EPAF91-EPA Freshwater Test Species: CD-Ceriodaphnia dubia

Dose-Response Plot
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Transform: Untransformed 1-Tailed Isotonic
Conc-% Mean N-Mean Mean Min Max CV% N t-Stat Critical MSO Mean N-Mean

D-Control 29.600 1.0000 29.600 23.000 34.000 13.344 10 29.600 1.0000
*1 10.300 0.3480 10.300 0.000 25.000, 80.198 10 7.714 1.999 5.001 10.300 0.3480

*2.5 1.500 0.0507 1.500 0.000 8;000 211.403 10 11.232 1.999 5.001 1.500 0.0507
4 0.000 0.0000 0.000 0.000 0.000 0.000 10 0.000 0.0000

5.5 0.000 0.0000 0.000 0.000 0.000 0.000 10 0.000 0.0000
8 0.000 0.0000 0.000 0.000 0.000 0.000 10 0.000 0.0000

Ceriodaphnia Survival and Reproduction Test-Reproduction
Start Date: 10/8/02 Test 10: OctRefToxC Sample 10: REF-Ref Toxicant
End Date: 10/15/02 Lab 10: COFFEY LAB Sample Type: NACL-Sodium chloride
Sample Date: 10/6/02 Protocol: EPAF 91-EPA Freshwater Test Species: CD-Ceriodaphnia dubia
Comments:

Conc-% 1 2 3 4 5 6 7 8 9 10
D-Control 30.000 32.000 34.000 23.000 28.000 32.000 27.000 34.000 32.000 24.000

1 14.000 16.000 9.000 25.000 0.000 14.000 16.000 0.000 1.000 8.000
2.5 0.000 0.000 8.000 0.000 0.000 0.000 0.000 0.000 7.000 0.000

4 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
5.5 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

8 0.000 0.000 0·000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Reviewed by: _ToxCalc v5.0.23Page 1

Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.94094 0.9 0.18443 0.94577
Bartlett's Test indicates equal variances (p = 0.01) 9.0239 9.21035
Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV TU MSOu MSOp MSB MSE F-Prob df
Dunnett's Test <1 1 5.00092 0.16895 2065.9 31.2963 4.0E-11 2,27

Linear Interpolation (200 Resamples)
Point % SO 95% CL' Skew
IC05* 0.0767 0.0108 0.0630 0.1052 0.8425
IC10* 0.1534 0.0215 0.1261 0.2104 0.8425
IC15* 0.2301 0.0323 0.1891 0.3156 0.8425 1.0

, IC20* 0.3067 0.04,30 0.2522 0.4208 0.8425
0.9

IC25* 0.3834 0.0538 0.3152 0.5259 0.8425
IC40* 0.6135 0.0861 0.5044 0.8415 0.8425 0.8

IC50* 0.7668 0.1110 0.6305 1.0706 0.9959 0.7
* indicates IC estimate less than the lowest concentration
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Test 10: OctRefToxC Sample 10: REF-RefToxicant
Lab 10: COFFEY LAB Sample Type: NACL-Sodiumchloride
Protocol: EPAF 91-EPA Freshwater Test Species: CD-Ceriodaphniadubia
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Sample Date:
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Ceriodaphnia Survival and Reproduction Test-Reproduction
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Transform: Arcsin Square Root Rank 1-Tailed Number Total
Conc-% Mean N-Mean Mean Min Max CV% N Sum Critical Resp Number

D-Control 1.0000 1.0000 1.4120 1.4120 1.4120 0.000 4 0 40
1 0.9500 0.9500 1.3358 1.1071 1.4120 11.411 4 16.00 10.00 2 40

2.5 0.9000 0.9000 1.2543 1.1071 1.4120 9.935 4 12.00 10.00 4 40
*4 0.8500 0.8500 1.1846 0.9912 1.2490 10.885 4 10.00 10.00 6 40

*5.5 0.5000 0.5000 0.7762 0.3218 1.1071 45.283 4 10.00 10.00 20 40
8 0.0000 0.0000 0.1588 0.1588 0.1588 0.000 4 40, 40

Reviewed by:__loxCalc v5.0.23

Larval Fish Growth and Survival Test-96 Hr Survival
Test 10: OctReffoxF Sample 10: REF-RefToxicant
Lab 10: COFFEY LAB Sample Type: NACL-Sodium chloride
Protocol: EPAF 91-EPA Freshwater Test Species: PP-Pimephales promelas

1 2 3 4
1.0000 1.0000 1.0000 1.0000
1.0000 0.8000 1.0000 1.0000
0.9000 0.8000 1.0000 0.9000
0.7000 0.9000 0.9000 0.9000
0.7000 0.1000 0.4000 0.8000
0.0000 0.0000 0.0000 0.0000

10/8/02
10/15/02
10/6/02

D-Control
1

2.5
4

5.5
8

Page 1

Conc-%

Start Date:
End Date:
Sample Date:
Comments:

Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.92434 0.868 -0.7974 2.09237
Equality of variance cannot be confirmed
Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV TU
Steel's Many-One Rank Test 2.5 4 3.16228 40

Maximum Likelihood-Probit
Parameter Value SE 95% Fiducial Limits Control Chi-Sq Critical P-value Mu Sigma Iter
Slope 4.10123 2.64133 -4.3047 12.5071 0 58.1389 7.81472 1.5E-12 0.69175 0.24383 6
Intercept 2.16299 1.83354 -3.6722 7.99813
TSCR 1.0
Point Probits % 95% Fiducial Limits

0.9
EC01 2.674 1.33203
EC05 3.355 1.95291 0.8

EC10 3.718 2.39479 0.7
EC15 3.964 2.74811
EC20 4.158 3.06573 ~ 0.6

III

EC25 4.326 3.36733 c
&. 0.5

EC40 4.747 4.26553 III

EC50 5.000 4.91752 ~ 0.4

EC60 5.253 5.66918 0.3
EC75 5.674 7.18137

0.2
EC80 5.842 7.88785
EC85 6.036 8.79953 0.1

I;:C90 6.282 10.0978 0.0
EC95 6.645 12.3826 1 10 100
EC99 7.326 18.1543

Dose %
Significant heterogeneity detected (p = 1.47E-12)

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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Start Date:
End Date:
Sample Date:
Comments:

10/8/02
10/15/02
10/6102

Larval Fish Growth and Survival Test-96 Hr Survival
Test 10: OctRefToxF Sample 10: REF-RefToxicant
Lab 10: COFFEY LAB SampleType: NACL-Sodiumchloride
Protocol: EPAF 91-EPA Freshwater Test Species: PP-Pimephalespromelas

Dose-Response Plot

I
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I
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I
I
I
I
I
I
I
I
I
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.~ 0.6e
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0
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I Page 2 ToxCalc v5.0.23 Reviewed by:__
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Transform: Arcsin Square Root Rank 1-Tailed Number Total
Conc-% Mean N-Mean Mean Min Max CV% N Sum Critical Resp Number

D-Control 1.0000 1.0000 1.4120 1.4120 1.4120 0.000 4 0 40
1 0.9250 0.9250 1.3068 0.9912 1.4120 16.103 4 16.00 10.00 3 40

*2.5 0.5750 0.5750 0.8658 0.6847 1.1071 20.865 4 10.00 10.00 17 40
*4 0.3250 0.3250 0.5929 0.3218 0.7854 33.619 4 10.00 10.00 27 40

*5.5 0.2000 0.2000 0.4206 0.1588 0.7854 74.606 4 10.00 10.00 32 40
8 0.0000 0.0000 0.1588 0.1588 0.1588 0.000 4 40 40

Skew Kurt
-0.1471 -0.4468

Reviewed by:__

0.868
Critical

0.95081
Statistic

TU
100

ToxCalc v5.0.23 .

Larval Fish Growth and Survival Test-7 Day Survival
Test 10: OctReIToxF Sample 10: REF-RefToxicant
Lab 10: COFFEY LAB Sample Type: NACL-Sodium chloride
Protocol: EPAF 91-EPA Freshwater Test Species: PP-Pimephales promelas

1 2 3 4
1.0000 1.0000 1.0000 1.0000
1.0000 0.7000 1.0000 1.0000
0.8000 0.4000 0.5000 0.6000
0.3000 0.5000 0.1000 0.4000
0.3000 0.0000 0.0000 0.5000
0.0000 0.0000 0.0000 0.0000

10/8/02
10/15/02
10/6102

D-Control
1

2.5
4

5.5
8

Page 1

Conc-%

Steel's Many-One Rank Test 1 2.5 1.58114

Auxiliary Tests

Start Date:
End Date:
Sample Date:
Comments:

Maximum Likelihood-Probit
Parameter Value SE 95% Fiducial Limits Control Chi-Sq Critical P-value. Mu Sigma Iter
Slope 3.53965 0.43268 2.69159 4.38771 0 3.50189 7.81472 0.32 0.44759' 0.28251 3
Intercept 3.41569 0.25513 2.91563 3.91575
TSCR 1.0
Point Probits % 95% Fiducial Limits

0.9
EC01 2.674 0.61711 0.35186 0.87881
EC05 3.355 0.96138 0.62566 1.26602 0.8

EC10 3.718 1.21768 0.84845 1.54143 0.7
EC15 3.964 1.42818 1.04047 1.76301
EC20 4.158 1.62114 1.22204 1.96416 ~ 0.6

(I)

EC25 4.326 1.80732 1.4011 2.15764 c:
&. 0.5

EC40 4.747 2.37692 1.96135 2.75639 (I)

EC50 5.000 2.80278 2.37966 3.2229 ~ 0.4

EC60 5.253 3.30494 2.85784 3.80706 0.3
EC75 5.674 4.34652 3.77463 5.15469

0.2
EC80 5.842 4.84573 4.18212 5.85956
EC85 6.036 5.50043 4.69378 6.8315 0.1

EC90 6.282 6.45128 5.40312 8.32392 0.0
EC95 6.645 8.17116 6.61732 11.2219 0.1 10 100
EC99 7.326 12.7296 9.58459 19.8467

Dose %

Shapiro-Wilk's Test indicates normal distribution (p > 0.01)
Equality of variance cannot be confirmed
Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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Start Date:
End Date:
Sample Date:
Comments:

10/8/02
10/15/02
10/6/02

0.9

0.8

0.7
iii
.~ 0.6e
~ 0.5
>-
~ 0.4,...

0.3

0.2

0.1

0

:g
c
0
t(
0

Larval Fish Growth and Survival Test-7 Day Survival
Test 10: OctRefToxF Sample 10: REF-RefToxicant
Lab 10: COFFEY LAB Sample Type: NACL-Sodium chloride
Protocol: EPAF 91-EPA Freshwater lest Species: PP"Pimephales promelas

Dose-Response Plot

I
I
I

..;:..:::"..

Page 2 ToxCalc v5.0.23 Reviewed by:__
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Transform: Untransformed 1-Tailed Isotonic
Conc-"Io Mean N-Mean Mean Min Max CVO/O N t-Stat Critical MSD Mean N-Mean

D-Control 0.5662 1.0000 0.5662 0.4100 0.6910 20.530 4 0.5662 1.0000'
1 0.5513 0.9735 0.5513 0.3260 0.7370 32.019 4 0.187 2.360 0.1894 0.5513 0.9735

*2.5 0.2703 0.4773 0.2703 0.1300 0.3820 38.767 4 3.688 2.360 0.1894 0.2703 0.4773
*4 0.1048 0.1850 0.1048 0.0060 0.2150 83.481 4 5.750 2.360 0.1894 0.1048 0.1850

*5.5 0.0218 0.0384 0.0218 0.0000 0.0710 154.890 4 6.784 2.360 0.1894 0.0218 0.0384
8 0.0000 0.0000 0.0000 0.0000 0.0000 0.000 4 0.0000 0.0000

Larval Fish Growth and Survival Test-7 Day Growth
Test 10: OctRefToxF Sample 10: REF-Ref Toxicant
Lab 10: COFFEY LAB Sample Type: NACL-Sodium chloride
Protocol: EPAF 91-EPA Freshwater Test Species: PP-Pimephales promelas

Reviewed by:__ToxCalc v5.0.23

1 2 3 4
0.4100 0.5880 0.6910 0.5760
0.7370 0.3260 0.6320 0.5100
0.3820 0.1300 0.2980 0.2710
0.0770 ·0.2150 0.0060 0.1210
0.0710 0.0000 0.0000 0.0160
0.0000 0.0000 0.0000 0.0000

10/8/02
10/15/02
10/6102

D-Control
1

2.5
4

5.5
8

Page 1

Conc-"Io

Start Date:
End Date:
Sample Date:
Comments:

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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Start Date:
End Date:
Sample Date:
Comments:

10/8/02
10/15/02
10/6102

0.8

0.7

0.6

~ 0.5

e
C) 0.4
>.
III
c·.... 0.3

0.2

0.1

0
:g
c:
0y

Cl

Larval Fish Growth and Survival Test-7 Day Growth
Test 10: OctRefToxF Sample 10: REF-RefToxicant
Lab 10: COFFEYLAB SampleType: NACL-Sodium chloride
Protocol: EPAF 91-EI:A Freshwater Test Species: PP-Pimephales promelas

Dose-Response Plot

1-tail, 0.05 level
of significance

I Page 2 ToxCalcv5.0.23 Reviewedby:__
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APPENDIX A

RAW DATA SHEETS

COFFEY LABORATORIES, INC.
12423 N.E. Whitaker Way. Portland. OR· 97230. (503) 254-1794· FAX (503) 254-1452

scoEPA00027426
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I CHRONIC RE.""'£WAL LARVAE TOXICITY TEST· QUALITY ASStjRANCE PARAMETERs

~k:~/{JO .~,-- Td'O'....sm: ~ i- ~- Td. I.itianon: ,j?-6 -_0.,1 tuW"••,. t! 7?'-/Bi.;D
~br: uCLtj 7:ff It DateS Delivered: Ii; II Test Co~c:I~ion:ID .-L> -;()07 Reviewed by: r .

I
,'Source Nam . - - _._- Dates Collected: I --'--' .!..:: Dec:t\lonnauon:

MEASUREMENTS
Cone:. Day Date

pH 00 Sp. Condo (mglL)

New Old New Old New Old AJ1calinicy Hardness Ammonia Chlorine

o /O/g

2 10110
3 JD/U

7

o

2

J

4

5

1,~<f II [r:O 137&.
''1;1 --zo >f": f

o

7

6I~+---I--+--t---+--t---r--+----r--t---+---"'---I----U
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rI. L" y.: I ( .t:

6
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Cone. Day
pH DO Sp. Condo (mglL)

New Old New Old New Old AllcaliNty Ammonia Chlorine

o

s

6

7

a

2

3

5

17g~7617{l

1 gD B1 11 5"
1t1b 9J~ .~3

6

7

-

I
a

1

2

I 3

4

I 5

6 .

I
7

0

1

Il 2

J

[ 4

~ 5

l
6

7

I:
~.. ,,'
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AnalysuSl: bU?L/ 8£"':'0
R.c\Oiewed by: j

Randomizmon Chan/I:-
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00
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I
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o

11'00

o

o .c 0

o

o

CHRONIC RENEWAL U,RVAE TOXICITY TEST

Test Organism; F H . t-1 - Test Initiallon: LO -B -OJ-
Dates Delivered: :f- ~ ~- j I Test Condusion: I D··· I:> - O~
Dates Colleaed" i .- ( I~J 1i) R.O BaldI /I:

Feeding Regime: . ,

II)

/0

:)

IV

/0

IU

Ii)

If}J

"

"

·1

I
.

1--"-'-:

II CDnc.

- If) a 0 0 I
o CJ 0

v 0 0 0
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Doc ID:Z:\CLOM\Port.BRN\LifeSci.SEC\ForIDs\ChrncRnw.FOR
Revision i: 1. 01
Revision Date:2/13/01

CHRONIC RENEWAL LARVAE GROWTH DATA

I Job Number: 112/00 'l.r Custabbr: ()JaL.J5,l/ 5,/ , 1:
Test Dates: IQ- 6 -o;t== Drying Temp. (OC): ....J.1:.k.C;.LI_t:J...;::C=j~ _
Weighing Date: IV· '4 - C;l Drying Time (h): _I Analyst: fJ l2j Reviewed by: -----~-----

J

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Cone. Rep. A B B-A C (B-A) IC Remarks
, No. wt. of Dry wt. Total dry No. of Mean dry wt.

dry boat boat & wt. of larvae of larvae
(g) larvae larvae (g)

(g) (g)

Control / O.7<f~'17 0·1;:)0)07

0
~ a 1'1'B fJ3 0.7&503
.3 IJ. 7'1tJtJ.J 0.7.£5/8/
Lj o. 1 '18/)1 t'J. '15,}7'1

Cone. I .1. 750.~q ~'L5J-OJ
~ 0. 75~ 7'1 r;.7';.~ I<~

J.q .3 /). 1"1~4 D· 75/5.;;2.
Lf o. 7£/7J3 /}. 7sCi.!:>I"

Cone. I 0.7lfgtfJ ~''b335

O? IJ. '1'1&'-Ilt ID- "7 -5"0.;>&.....-
3.10 .3 D. '1'/5901 /).75D4/

i.{ O. 71JJ!R,;J- '/).7~fJ
Cone. I O. 7'11f3;J- ~.1537j)

1 6 ~ o 1'155l I~. 71.10 / ,,! 1J /

3 In. fJ '-/b 11-I~· 75'Nf3',

'i LJ· 1if~ 7/ o· 75~59
Cone. I ~.13e3fp O·7l.f3(p~

I~
e::I (). 7:39'1f) IP· '7457J '1
3 II 1'-1if&;- 10. 7~~~g
~ IfJ 74/9fJ ~. 7-!f,5l1

Cone. I ~. 75lJ31 lo·7~~~9

30
..:J ~. 7 i/;7~~.7i.f9-V
..3 II.? 1¥g;;'iJ V). 1S";)(rJ

~

'I ~. 1 '-/tflJ I lJ· 71759
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STATIC ACUTE TOXICITY TEST - HAZARDOUS WASTE

Bnd Date: /0 -I;) -6+

Analyst:~~~~~~ _

Reviewed By: _£tI·H.Test .Fish:

Source: ----=;..<-.;...--------Job Number t Af;JJIJ d ZL .
custabbr: U2ac gev 61 If
start Datet/O-1f)ilJ Time: 1.3:,5

"

Hootallt, I 2t ho•.
' ...p.olt".. I"C'DluOI."cl.oorV On I

''''0/1.1 .
'pacl/le

Condo
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I
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12 ..
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o I) 0
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o
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D
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1/ Ii I
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o o :J I

.~ I
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D
o
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I
I
y v

Comments:
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STATIC ACUTE TOXICITY TEST - HAZARDOUS WASTE

Job Number. Ad/ tJ°1 f'

custabbr: tJaC?if 6,11+

Start Date. ji)---~-41 Timel _

Source:

Test Fish: ...:,F_.....JHw-·.:;I1_.:..---_(, _

End vatel _

Analyst: ___

Reviewed By:-------------

scoEPA00027432

~
"ep.

Ilwobllt of, Hortellt, I 2. hr ••
pll "eel/Ie IJltloh"d.o'n"n IOrllMhMI fotel

Condo '''Gil.' r ...~.rU"r. /'cl

conUlne. HorU. lr

1p 0 H .. 12 U 0 H .. 12 U 0 " 0 at II H " 0 H It H r...!!-
~1i ,:;- :3 :s ~&

- '7qt:
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I o CJ 0 0 ? t/' d&'o l;'~1 ~ ~.
d /<'" 0 b? d1 () '1./ l

I

.s Jt:;" i..... () .st J I

v ./ / .V-
, I---- - -I
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pH
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Anaiysttsl: _
R.:Vtc:\OIeO by: _

CERIODAPf£'"IA TOXICITY TEST: WATER Qt:AUTY P..\.R..J,..\.tETERS

Tesr OI'!3ZUS:::: Test Crutiation: It?-~ -Od
Dal<:S Do:live:-~: Tc:st C.Jnclusion: _
O;ues Co1!=-...:d: Oec:lUonnalion: _

obr: _

I~urce :-lame:

:-'IEASURa'r(E:'.IS

Cone. Day DalC AnaJvSl: TcClp.
pH CO Sp. Colld. (llI&!t.lImti:us

('C.
New Old 1'1.... 014 Ne\OI Old AIbIiDity HU'daess AmlllOnia C~loriac
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1 i

_.
i I-- - '.,

I 1 ~ t 1--- f-. /1

I 9 I n o r\ 0 (-) '1 i' .0 lJ /'l o 0
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APfENDIX B

REFERENCE TOXICANT DATA SHEETS

COFFEY LABORATORIES, INC.-
12423 N.E. Whitaker Way • Portland, OR • 97230. (503) 254-1794. FAX (503) 254-1452
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APPENDIX C

CHAIN-OF-CUSTODY

COFFEY LABORATORIES, INC.
12423 N.E. Whitaker Way • Portland, OR.• 97230. (503) 254-1794. FAX (503) 254-1452
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------ ---- -- --- -----

COFFEY LABORATORIES, INC. - CHAIN OF CUSTODY AGREEMENT
12423 NE Whitaker Way. Portland, OR 97230

(503) 254-1794 (503)254-1452 (fax)
WWW.CO .com

Company: WACKERSlLTRONIC PO 114500-75102 Sample Tt./RllU'OWld
rddress: 7200 NWFront Avenue Project: ~~~~}O)l

[) Standard
Portland, OR97210 Project##: [ ) PriorIy - Additional Fee

[ ) Rush - AddIionIi Fee

Attn: Tom RothsehildJDlanne Irish ( ) Emesgency - Additional Fee

~ne: (5031218-1374; Fax(5031417..164

InitiaJs:_

eport Instructions & Samplec:;rnts: FOR ~ONLY:

I 0 ~ ...-\:\<Y'n 5- \11,'1J ....~ T It ~ zc"?,, 15"k 1.~"}. <>:J,!; ").,
Samples received with properbottle &
preservative

) :J ).":> [)Yes []No.

o.,",~ \.9. CTJ~. Explain
Sample

I
Te~O~ .

~ob @ V\Xft2 [00=r:-r==(
Custabbr: wackersilt

I SampleID: oJ.-r~5 c9~OCf
Date Collected: 1 (k.\JtlQ I qO? .

I Time Collected:
0~

Sampled by:
~~

lnatySiS 1 2 3 4 PrIces p Commeatsc..Eetals: As. Co. Cr. Pb.JIg. ABo Se Digestion J

lease circle) . I \ FeeS20.00

ote: Cr needs DL of0.001, SI0.00per

~ PA 218.2
metal

>ther:
aD '$30.00 R

lOX or EOX (please circle) $80.00 E

olatile Organics S14O.oo U

EPA 8260
~ Volatiles (EPA 8270) I $290,00 A

d 1-2 DiphenyJhydrazine

Flvent Scan IPA $12.5.00 A

If-\6 c< <>&<,,1. ~L~ e,)u.,,..., t )(
! , • I

" 'tt)t'!'y)'ICl - ~~"t:o...rn 't.
~)\(0.\\~ "rt'\./ ''J..
~"\~ ~ ,,\ (t - ~. \\ '{6'c,.~ 'f...

]~'I i\"'((5 a. QV) \J~.:'te""~c\ t )(
. f -

: ~Jinquished by: (Sign) ~~,.~~,M\ . (Date) 'I ()c:\~'v{J ~(}6~
eceived by: (Sign) -"":----:> <,J -"2- (Date) lof) /Q,?-c=::.:--"', '

-llinquished by: (Sign) , /' (Date)
,

(Time)
ceived by:(Lab Use Only) /"-X~- (~ (Date> /GI?/c-:;> (Time) I 'f ( 7 I-

..

I
I

scoEPA00027451



EASTERN OREGON BRANCII
4/9 SW Jlh
Pendleton, OR 9780/
PHONE/FAX (54/) 2760185

CORPORATE HEADQUARTERS
/2421 NE MJ/lII.ler Way
Portland, OR 97230

(501) 254 1794 FAX' (501) 254 /452

CENTRAl, OREGON BRltNCII
827 SII' 7/h
Redmond, OR 97756
PHONE/FAX (54/) 548-0972 - .

Report W K N-k ., , PO Number: 950 0 0 '7 5" / 01.-
Pace .Z:« 2-Attention: Om~ o S ck, lei

OJ.-\ "3:. \
FOR LABORATORY USEONLY

Company Projecl Number:
Job N...,,~k~1:!ifi;~3N.me: W'O-c ke,r- Si ,fr.-o VI t'L Projecl Name: :1>-i cc.s Sci.:'4

M.i1ing

Av~
CDatabbrl. ~.-d(t ONEW

AJdreu: 7100 f\)W EVltM..-± EPA Protocol Conl.inen: YIN Other:

78 dLRhJ2l I[)MG~
Sample Turnaround Reporting Refillesl o VISA o WC Cardholderr

ijf Siandard 0 S~le Compliance FormalS
~

Cant'l Elp: / ,
Phone;tlli.J J \'\ -1 37 c.( FAX:<.5:lli l{ I 7 - t.(I t.{ L( 0 Prlorily (Addhonal Fcc)

FAX Resulll • Preliminary
Cub I Cbrck , CCIS I:

Report IUS,tructJ?DS (Special • AdditioD~' Job S.pecilic): 0 Rush (Addillonal Fee) Ci FAX RciluUI·Flnal -

!\iL(blA-1 ('4.~J;), !LA"+' tl"V\.S', I Bi Dc~S5CJ-t: 0 Verbal'Ruull.
BUDD' CodCI I 2 3 4

3D -)U i I 5 7. i /. <)-'7.} 3,1 S- 7. ,.j. I· q 7. o Emergency (Addillonal Fee) 0 EXIra Report Copy QC LEVELl I 2 J 4
~l -

Inhiall: ' (Feu Auocisled)
fEDX BUS COURIERS III'S ~oJ C\.IENT MAJI. AIR

Samplc an Lee, If) I Collcdlon Media Anal),.I. RtcJuCltcd Talln.le I TIm. ·rrum.

Od-- I 31 loA/dL D14<) VI //J "B i 0(... 5.S<l'1 " ()Ci.. ......f-.e... ,+C"'-.."-:O'Y\.;L

I( ( \ 1\ AYY\ lhoY'l ( c,,-- (\j :t-rDC"\~ A \ k..c,-~; ~.'1

I ( i \ I' N j' +r(A-:\-~, - r'\) ; 1Yc <"~

Ii (I ~
"

t+LI oLro e: UA_

J '-' .
\ \ i~i\ Xi clz-

0

Sampled B)'J \. -') 0 YY\ Ku'tk <;: / hi I c-{ AUTI/ORIZED CUSTOMER SIGNATIJRE HrO--f/l.-,1 ~ ',).~~ DATil: 10 - Y-cJe

Sampl. Comm.nl. ,...... R.llnqul.hod b" I~ Sl.n) Dal. TIm.
~

.. a"",I"'" b¥I ISI,n) 1>01. r Tim.

~ I 't.~L;\1\ ~ MiL') l.... J ID-'i'-()L..- Uo ~ ( \r-l.. .Jj .,2._ . O/'l/{p.. ill', . ..._-
t ..

lAB

IYhlJt Copy-IAboraiory Yellow Copy -Cuslomrr COMPLE'IE TIllS FORM PER INSTRUcnONS ON REVERSE SIDE

SUBMISSION OF SAMPLES wrrn TESTING REQUIREMF.NfS TO eLI WILL DE UNDERSTOOD 1'0 BE AN AGREEMENT FOR
SERVICES IN ACCORDANCE wrrn TIlE CONOffiONS LISTED ON TilE BACK OF THE CLIENT COPY.

I
I ;
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EASTERN OREGON BRANCII
4/9 SW 5/11
Pendleton, OR 9780/
PIIONE/FAX (541) 2760385

------

OOMPLETE TIllS FORM PER INSTRUcnONS ON REVERSE SIDE

_ _ .JijJitMr 1riJJIjU-*JilU~S,III6i'C._

CHAIN OF CUSTODY AGREEltfENT

CORPORA TE 11EADQUARTERS
/2421 NE WIII/aler Way
Portland, OR 97230

(501) 254-/794 FAX' (503) 254-/452

CENTRAl. OREGON BRANCII
827 SII' 7/h
Redmond. OR 97756
PHONE/FAX (54/) 548-0972

- - --
Report ] 'K:fh. " , PO Number: '4500 0 ,..('f /01..

FOR LABORATORY USE0:4~ raCeLor.J-.Allenlion:~ () Yh ~ 0 S ck I Icl
Company , Project Number: JobNamber.1JJ1 V _ 21IJO-~ '7~ :7
Name: hfo..c ke-r Si J+Yb Vl i' L J\'j 'D,,-S<; dA/Project Name: CIAbrr.a f')j/.., J •
Mailing kL

,
Caatabbrl f- ONEW

Address: 7100 r() Lv EVO'k-± EPA Prolocol Contalners; YIN Other: •

70 dLc,,-~( IOMS9YL
Sample Turnaround Reporting Requesl

o VISA 0 M/C Cardholdcn

~ Siand.rd 0 St~te Compliance Format) end ,. Elp: , ,
Phone:llQ.iJ J \c\ -13 '7 ~. FAX:t5.lli 1.(1 7-l{/" l-( 0 Priority (Additonal Fee) IRf FAX Resultl .. Preliminary

Cull , C.cck , CCIS I:

Report lustructieas (Special· Addilional- Job Specific): 0 Rush (Additional Fcc)
Ol FAX Re.ults·Final

BDBq Codc, 2 4
bi ~'huV"s O-'6l-C\·r-~t.. 1bY "D: "('ASSd-~ '. 0 I 3

Vemall Re.ultl

30)~ I I os- ? ) (. -:J" .:3, 1S- ). I .,j I, '7 2 0 Emergency (Additional Fee) 0 Exlra Report Copy QC LEVEL. I 2 3 4

;~' (FeCI Associaled)
ups fiB)Initi.ls: ~, FEDX BUS COURIERS CI.IENT MAli. AIR

Sample JD Lee, II) , Collection Mtdi. Anal),.I. Reque.led -, Tall
D.tc I llme rronJe

Od-- I ,~A.. B1 1'3 )( • IDIIt/a~ 0736 fJJJJ) ~13;oo-s')~ " f)0U-f <.,,-,r ch. 1"'0000,'L

J3 r;Y' I ' ~ AvY)MOl"\,'~"fU,ty...o"Ln, Al kA.J:'-,'\...\"-'l

C::-6~ I I (IJ I '-h- "-1-<--/V ,fy- c er--.r-r

;z,t ~1 J 'I I I{~d r-D~V- P~r{),( (ci-L
J ~

~

Sampled B)': ~ 10 r r: '12;)'-((, \ c. h. r Ie( Al1TIJORllIiD CUSTOMER SIGNATURE ,I~) 't CLA/LA-L.A--' ~2..J IIATE: 10/" /c) »
Sample Commtnl. R.llnqulJhtd b" (1'1_ Sllnl Val. Tim. 11...1"'" by, ISI.nl Val' Tim.

'"

)V(iJCvu. --" i"4,0 L \ I l>7r'/n.... O<j( 3>0 \) A .2. , J(,)/lIIlr J. IDle-'
I- ... - ,.._..-

fl" ./ 'A
lAB IM'O/~dd O/llh,? Ik....

, »:,
While Copy·l-abora/Ol'Y Yellow Copy -Customer

SUBMISSION OF SAMPLES wrrn TFSTING REQUIREMFNfSTO eLI WILL DE UNDERSTOOD TO DE AN AGREEMENT FOR
SERVICFS IN ACCORDANCE wrrn TIlE CONnrrlONS l.ISTED ON TIlE BACK OF TilE CLIENT COPV.
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APPENDIXD

ORGANISM HISTORY

I COFFEY LABORATORIES, INC.
12423 N.E. Whitaker Way. Portland, OR • 97230. (503) 254-1794. FAX (503) 254-1452

scoEPA00027454



Aquatic BioSystems, Inc • Quality Research Organisms

TEMPERATURE:

SALINITY/CONDUCTIVITY:

Range

Toll Free: 800/331-5916
Tel: 970/484-5091 Fax:970/484-2514

tJac l7t/
/2-ef7gx

8,07

72mgII

103mgII

Mean

ORGANISM mSTORY

Pimephales promelas

Embryo

1017/02

10/7/02

N/A

N/A

N/A

FOOD:

AGE:

DATE:

SPECIES:

LIFE STAGE:

HATCH DATE:

pH:

BEGAN FEEDING:

TOTAL HARDNESS (as CaC03) : .

TOTAL ALKALINITY (as CaC03) :

1300 Blue Spruce Drive, Suite C
Fort Collins, Colorado 80524

Comments:

:Water Chemistry Record:

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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~www.ncafabs.cnm

21 December, 2002

Thomas Rothschild.
Wacker Siltronics Corporation
7200 N.W. Front
Portland, OR 97210

RE: Bioassay

Seattle 11720 NorthCreekPkwyN,Suite 400,Bothell,WA98011-8244
425.420.9200 fax 425.420.9210

Spokane East 11115 Montgomery, Suite B,Spokane, WA 99206-4776
509.924.9200 fax 509.924.9290

Portland 9405 SW Nimbus Avenue,Beaverton,OR 97008-7132
503.906.9200 fax 503.906.9210

Bend 20332 Empire Avenue,Suite F-1, Bend,OR 97701-5711
541.383.9310 fax 541.382.7588

Enclosed are the results of analyses for samples received bythe laboratory on 11/04/02 10:00. If
you haveany questions concerning this report, please feel free to contact me.

Sincerely,

Brian Cone
Industrial Services Manager

Work Orders included in this report:

P2K0050

North Creek Analytical, Inc.
Environmental Laboratory Network

scoEPA00027456



~www.ncstsbs.com

TM

Seattle 11720 North CreekPkwy N,Suite400,Bothell, WA 98011-8244
425.420.9200 fax425.420.9210

Spokane East 11115 Montgomery, Suite B,Spokane,WA 99206-4776
509.924.9200 fax 509.924.9290

Portland 9405 SW Nimbus Avenue, Beaverton,OR 97008-7132
503.906.9200 fax 503.906.9210

Bend 20332 Empire Avenue, Suite F-l, Bend,OR 97701-5711
541.383.9310 fax 541.382.7588

Wacker Siltronics Corporation

7200 N.W. Front

Portland, OR 97210

Project: Bioassay

Project Number: November/2002

Project Manager: Thomas Rothschild

ANALYTICAL REPORT FOR SAMPLES

Reported:

12/21102 10:02

SampleID

02-145

Laboratory ID

P2K0050-01

Matrix

Water

Date Sampled

11104/02 08:00

Date Received

11104/02 10:00

North Creek Analytical - Portland The results in this report apply to the samples analyzed in accordance with the chain oJ
custody document. This analytical report must be reproduced in its entirety.

North Creek Analytical, Inc.
Environmental Laboratory Network Page 1 of4

Brian Cone, Industrial Services Manager

SCOEPA00027457



~www.ncalabs.cam

TM

Seattle 11720 North CreekPkwy N,Suite 400, Bothell, WA 98011-8244
425.420.9200 fax 425.420.9210

Spokane East 11115 Montgomery, Suite B,Spokane,WA 99206-4776
509.924.9200 fax 509.924.9290

Portland 9405 SW Nimbus Avenue, Beaverton,OR 97008-7132
503.906.9200 fax 503.906.9210

Bend 20332 Empire Avenue, Suite F-l, Bend,OR 97701-5711
541.383.9310 fax 541.382.7588

Wacker Siltronics Corporation

7200 N.W. Front

Portland, OR 97210

Project: Bioassay

ProjectNumber: November/2002

ProjectManager: Thomas Rothschild

Reported:

12/2110210:02

Conventional Chemistry Parameters per North Creek Analytical Methods

North Creek Analytical- Portland
Reporting

Analyte Result Limit Units Dilution Method Prepared Analyzed Batch Notes

02-145 (P2K0050-0l) Water Sampled: 11104/02 Received: 11104/02

Hydrogen Peroxide 5.10 2.00 mg/l 11/07/02 11/07/02 2110252 I-OS

North Creek Analytical - Portland The results in this report apply to the samples analyzed in accordance with the chain OJ
custody document. This analytical report must be reproduced in its entirety.

Brian Cone, Industrial Services Manager

North CreekAnalytical, Inc.
Environmental Laboratory Network Page 2 of4

scoEPA00027458



~www.nc.l.bs.com

TM

Seattle 11720 NorthCreekPkwyN,Suite 400, Bothell, WA98011-8244
425.420.9200 fax 425.420.9210

Spokane East 11115 Montgomery, Suite B,Spokane, WA 99206-4776
509.924.9200 fax 509.924.9290

Portland 9405 SW Nimbus Avenue,Beaverton,OR 97008-7132
503.906.9200 fax 503.906.9210

Bend 20332 Empire Avenue,Suite F-1, Bend, OR 97701-5711
541.383.9310 fax 541.382.7588

Wacker Siltronics Corporation

7200 N.W. Front

Portland, OR 97210

Project: Bioassay

ProjectNumber: November/2002

Project Manager: Thomas Rothschild

Reported:

12/21/0210:02

North Creek Anal tical- Portland
Reporting Spike Source %REC RPD

Analyte Result Limit Units Level Result %REC Limits RPD Limit Notes

Batch 2110252 - Wet Chern

Blank (2110252-BLKl) Prepared & Analyzed: 11/07/02

HydrogenPeroxide ND 2.00 mg/I

Duplicate (2110252-DUPl) Source: P2KOO50-01 Prepared & Analyzed: 11/07/02

HydrogenPeroxide 5.10 2.00 mgll 5.10 0.00 200

North Creek Analytical - Portland The results in this report apply to the samples analyzed in accordance with the chain oJ
custody document. This analytical report must be reproduced in its entirety.

Brian Cone, Industrial Services Manager

NorthCreekAnalytical, Inc.
Environmental Laboratory Network Page 3 of4

scoEPA00027459



~www.ncelsbs.com

TM

Seattle 11720 NorthCreek PkwyN,Suite 400, Bothell, WA98011-8244
425.420.9200 fax 425.420.9210

Spokane East 11115 Montgomery, Suite B,Spokane,WA99206-4776
509.924.9200 fax 509.924.9290

Portland 9405 SW Nimbus Avenue, Beaverton,OR 97008-7132
503.906.9200 fax 503.906.9210

Bend 20332 Empire Avenue,Suite F-1, Bend,OR 97701-5711
541.383.9310 fax 541.382.7588

Wacker Siltronics Corporation

7200 N.W. Front

Portland, OR 97210

Project: Bioassay

Project Number: November/2002

Project Manager: Thomas Rothschild

Notes and Definitions

Reported:

12/21/0210:02

I-05 This sample was received outside EPA recommended holding time.

DEI Analyte DETECTED

ND Analyte NOT DETECTED at or above the reporting limit

NR Not Reported

dry Sample results reported on a dry weight basis. MRLs are adjusted i(%Solids are less than 50%.

wet Sample results reported on a wet weight basis (as received)

RPD Relative Percent Difference

North Creek Analytical- Portland The results in this report apply to the samples analyzed in accordance with the chain 0';

custody document. This'analytical report must be reproduced in its entirety. -

Brian Cone, Industrial Services Manager

North CreekAnalytical, Inc,
Environmental Laboratory Network Page 4 of4

scoEPA00027460



CH2MHILL CHAIN OF CUSTODY RECORD FOR NPDESCOMPLIANCE BIOMONITORING P2L [VI '-/ Z~

Phone:

. ,
~==""-'~ ~L.!..!..--=-~,--c:.=>:.O'(_~ NPDES# \ C\\ '1& Ship Samples to: CH2M HILL, Inc.•

~~~....L:.---i=----->"""':"::~""""'---I-~"'-'~=':....V\"'-l\~('t, Composite Sample Information P. 0.# ~g;~t~:;J~~~~:cBi~~~COI09YLaboratory

___~"'-'-~--=,,"+--"'::"":"";~"""--L_~~"""" \ I L Corvallis, OR 97330
SampleslHour~Volume/Sample I; Phone: (541) 752-4271 Ext. 3160
Total Hours :2 4. Total Volume \'\4L Message: (541) 758·0235 Ext. 3160
Initiated: Date \1 0 g,r Time ccaco Check Chlorine (YIN)
Ended: Date \t:,.t>~,-Time C~O Temp. Upon Arrival (OC-)----
Chilled During Collection Yes 0 No 9<. Check Ammonia (YIN) Dechlorinate (YIN) _

CH2M HILt Prejeet -# --'-'='-,=-;;;;;-.;;.;.,•._....;.:.:;~-'------='""'----'= Anatysis RequiredIColnlnents

0

Sample 01 'E
.2 ~l!? S e c: .2 .2

Type 0 .s::: '01 e ~ s
~

c: .2 j!l c:

*Q) c( o s e .l!l c: e_I:
~

s: ~ e ~

o 'iij 'C 'C c .!!! ~ ~
.s::: ~ ~

.s:::
~m III c: o ~

.s::: o
:ll::- Lab Ql .Q .g a s o en en ell

I:
~ ~

.. :E :E ~ ~Sample ID Date Time Camp. Grab
0 10# 01 Ql III 0 J: J: ell ell >- >-
U IL. o o 0 t= en en :E :E :E :E « J:

O'J..- \I~ \~~~ OMQ ~ \ ')( v: 1'1.. X

Concentrations
and/or

Comments

I -..,

(Please sign and print name)

II:Z{)

Received By (Please sign and print name) DatefTime Shipped Via Shipping #
UPS_ Bus_ Fed-Ex_ Hand _ Other__

Work Authorized By (Please sign and print name) Remarks

I.
Rev.10197

scoEPA00027461
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IWACKERI(8 IlTRO N Ie)

Wacker Siltronic Corporation
7200 NW Front Avenue, Portland OR 97210-3676, USA

Dr. Elliot Zais
Water Quality Source Control
Department of Environmental Quality Northwest Region
2020 SW Fourth Avenue, Suite 400
Portland, Oregon 97201-4987

Date 2002-Dec-13

Reference August 2002 Bioassay Update

JIM CLAXTON
ENVIRONMENTAL ENGINEER

Wacker SIItronlc Corporation
7200 NW Front Avenue
Portland OR 97210-3676. USA
Tel. +1 503 7313
Fax +1 503 7599
jim_claxton@siltronic.com

ER:053.JWC

Dear Dr. Zais,

This letter is to inform you that Wacker Siltronic Corporation did not passed the Bioassay as required by our
NPDES permit number 101128. A complete Bioassay re-test is scheduled for the week of Dec 8, 2002 and the
results will be submitted by as soon as possible.

The following table shows the time line of events for this year's bioassay:

Sample Date Test result Comments

Week of Aug 5 Test aborted
.Due to a miss communication between Coffey Labs and Wacker, the
wrong sample dilutions were used for the analysis so the test was aborted.

Week of Aug 26
QC problems Control organisms did not meet the QC requirements of the analysis, no

no results test results. Test re-scheduled
Testing could not be re-scheduled until the week of Oct 7. There were a

Samples Failed number of reasons for this (see letter dated Sept 10, 2002) but briefly:
1. Neither CH2M-Hill nor Coffey labs could re-schedule the test until the

Week of Oct 7 Re-test scheduled week of Sept 23.
for the week of 2. Wacker scheduled a partial-manufacturing shutdown to perform plant

Nov. 3. maintenance from Sept 22 to October 1, so any sampling during this
week would not represent the entire waste steam.

QC problems
Wacker contacted CH2M-Hill Dec 2 to check on results. Wacker was told

Week of Nov 3 that the test would need to be repeated because the control organisms did
no results

not meet the QC requirements of the analysis. Test re-scheduled.

Week of Dec 8 In process
The earliest a re-test that could be scheduled was the week of Dec 8.
The samples will be analyzed by CH2M-Hili.

If you have any questions, please contact JIm Claxton.

Regards,

WACKER SILTRONIC CORPORATION

Thomas C. McCue
Environmental Manager

cc: Tom Rothschild
Bioassay 2002 File

.._------
-~-~~...' -"...-..,._--.--_._-

scoEPA00027462



IWACKER I
Wacker Siltronic Corporation

November 8, 2002

/.

Dr. Elliot Zais
Water Quality Source Control
Department of Environmental Quality Northwest Region

. 2020 SW Fourth Avenue, Suite 400
Portland, Oregon 97201-4987

Dear Dr. Zais,

ER047:JC

Below are the results of the annual bioassay test performed October 8 through October 15, 2002 as required
in our NPDES permit number 101128. The results of the bioassay do not comply with the conditions of
our permit. A second Bioassay is scheduled for November with sampling dates of November 4, 6 and 8.

Coffey Labs results for October 2002

Acute (48-hour) Results:

NOEC'
ZID Pass Criteria 1

Chronic Results:

NOEC
Mixing Zone Pass Criteria 1

Survival (% Effluent)
Ceriodaphnia dubia

15%
~13.4%

Survival (% Effluent)
Ceriodaphnia dubia

30%
~ 1.8%

Pimephales promelas
7.5%

~13.4%

Pimephales promelas
<1.9%
~ 1.8%

If you have any questions, please contact Jim Claxton at 503-219-7313.

Regards,

WACKER SILTRONIC CORPORATION

Thomas C. McCue
Environmental Manager

cc: Tom Rothschild
NPDES DMR File

1 CH2MHILL. Mixing Zone Effluent Dilution Evaluations prepared for Wacker Siltronic Corporation in 1994, 1995 and 1996. The NPDES
discharge permit defines, for Wacker's effluent discharge to the Willamette River, a zone of initial dilution (ZID) having a 5-foot radius
from the point of discharge at Outfall 003, and a mixing zone having a 50-foot radius from the point of discharge at Outfall 003. The
mixing zone dilution studies identified worst-case (0.1 feet! second as current velocity) dilutions at distances of 5 and 50 feet from the
discharge point of 7.5:1 and 55.5:1 (QTolalQEmuen') respectively. These dilutions are equivalent to 13.4% effluent at the edge of the ZID
and 1.8% effluent at the edge of the mixing zone. According to the discharge permit, the effluent is considered to be acutely toxic if an
acute test LCso is less than 13.4% effluent, and is considered to be chronically toxic if a chronic test LG;o is less than 1.8% effluent.
Conversely, the effluent is considered to be in compliance for toxicity if the acute test LG;o ~ 13.4%effluent and the chronic test LCso ~
1.8% effluent. .

A OS·9000 and ISO 14001 Certified Corporation

WackerSiltronicCorporation
7200 NW FrontAvenue
Portland, OR 97210-3676
Phone (503) 243-2020
TDD (503) 241-7519

scoEPA00027463
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RECEIVED OCT 3 1 ~V-

Report Date: October 31, 2002
Job Number: A21017R
PO Number: 4500075102
Project No: 02-135-CE

Project Name: None Provided
Tom Rothschild
Wacker Siltronic
7200 NW Front Avenue
Portland, OR 9721()"3676

Analytical Narrative

The sample was received on 10117/02 by Coffey Laboratories, Inc. (Cl.I) Sample Reception personnel under
strict chain of custody protocol. The following information was provided at the time of sample reception:

Laboratory
Sample ID

A21017R-l

Field Identification

02-135-CE

Matrix

Water

Collection Collection
Date Time

10/17/02 0730

The recommended holding time for each batch of analyses was in accordance with the data quality objectives as
specified in the eLI Quality Assurance Plan unless otherwise noted.

Acceptable precision and accuracy were achieved for all analyses associated with this work order as
demonstrated by the recoveries of the quality control samples analyzed concurrently with each batch.

The data submitted in this report is for the sole and exclusive use of the above-named client. All samples
associated with the work order will be retained a maximum of 15 days from the report date or until the
maximum holding time expires. All results pertain only to samples submitted.

Thank: you for allowing Coffey Laboratories to be of service to you. If you have questions or need further
assistance, please do not hesitate to call our Customer Services Department.

Sincerely,

~t<7'~
Technical Services

IS latc

Coffey Laboratories. Inc.
12423 N.B. Whitaker Way • Portland, OR. 97230. (503) 254-1794 • FAX (503) 254-1452

SCOEPA00027471



Analytical Data

Wacker Siltronic Job Number: A210l7R
Page Number: 2 of 2

Lab Sample ID: A21017R-l
Field ID: 02-135-CE

Date/Time: 10117/02 0730
Matrix: Water

EPA Category: .Inorganic Chemicals

Parameter
Chromium
Biochemical Oxygen Demand*

Method
EPA 218.2
EPA 405.1

Detection
Limit
0.0007
30.

Analytical
Result
0.0019

.30;U)

Units
mglL
mg/L

*NOTE: The sample was reanalyzed past the analyte holdtime, as requested by the client.

Coffey Laboratories, Inc.
12423 N.B. Whitaker Way' Portland, OR' 97230. (503) 254-1794 • FAX (503) 254-1452

dOE: to 20 t E ~oO
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IWACKERI[S I LTRO N-I C}

Wacker Siltronic Corporation
7200 NW Front Avenue, Portland OR 97210-3676, USA

Dr. Elliot Zais -
Water Quality Source Control
Department of Environmental Quality-Northwest Region
2020 SW Fourth Avenue, Suite 400
Portland, Oregon 97201-4987

Date 2002-Sept-10

Reference August 2002 Bioassay Results

Dear Dr. Zais,

JIM CLAXTON
ENVIRONMENTAL ENGINEER

Wacker SlItronlc Corporation
7200 NW Front Avenue
Portland OR 97210-3676. USA
Tel. +1 5037313
Fax +1 503 7599
jim,;..claxton@siltronic.com

ER039.JWC

This letter is to inform you that Wacker Siltronic Corporation will not be submitting annual bioassay results by
September 15,2002, as discussed with you last week and as required by our NPDES permit number 101128.

Bioassay samples are normally taken during the first week of August. Samples were taken the week of August 5.
Due to a miss communication between Coffey Laboratories and Wacker Siltronic, the wrong dilution factors were
used in preparing the test samples. The test was aborted. The test was re-scheduled and samples were taken
the week of August 26, 2002. During the performance of the bioassay, the control organisms died and the test
was aborted. Please refer to the attached letter from Coffey Laboratories. . -

Coffey Laboratories is investigating the cause of the deaths of the control organisms. However, due to the
investigation Coffey Laboratories has closed their bioassay department until they have completed a series of
Quality Control tests to re-certify this area for use. Coffey Laboratories is confident that the re-certification
process will be completed by the week of September 23, 2002. CH2M-Hill was contacted -but their bioassay
schedule is also filled until the week of September 23, 2002.

Beginning September 22 Wacker Siltronic has scheduled a partial-manufacturing shutdown to perform
maintenance until October 1. Bioassay samples taken during this period would not be representative of the
normal Wacker Siltronic effluent. The bioassay is re-scheduled for the week of October 7,2002. Bioassay results
will be submitted by November 15, 2002. If you have any questions, please contact Jim Claxton.

Regards,

WACKER SILTRONIC CORPORATION

\~ G Y'<\~
Thomas C. McCue
Environmental Manager

cc: Tom Rothschild +"Ts«: Ceo.
[?ioasi~y_20]2BJg
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Tom Rothschild
Wacker Siltronic
7200 NW Front Avenue
Portland, OR 97210-3676

Report Date: September 10, 2002
Job Number: A20826J
PO Number: 4500075102
Project No: None Provided

Project Name: Bioassay - August 2002

Analytical Narrative

The sample was received on 08126/02 by Coffey Laboratories, Inc. (CLI) Sample Reception personnel under
strict chain of custody protocol. The following information was provided. at the time of sample reception:

Laboratory Collection Collection
Sample ID Field Identification Matrix Date Time

A20826J-l 02-110 Waste Water 08126/02 0750

A20826J-2 02-111 Waste Water 08/28/02 0735

A20826J·3 02-112 Waste Water 08/30/02 0725

The recommended holding time for each batch of analyses was in accordance with the data quality objectives as
specified in the CLI Quality Assurance Plan unless otherwise noted..

Acceptable precision and accuracy were achieved for the chemical analyses associated with this work order as
demonstrated by the recoveries of the quality control samples analyzed concurrently with each batch. The tests
for the Acute 96 hour Fathead Minnow and the 48 hour Ceriadaphnia EPA 6004-90-027 were run, but the
control organisms died and the test was invalid. Another test could not be started immediately because the
cause of death of the control organisms needed to be resolved before another test could be performed. The test
is rescheduled for October 7. 2002.

The data submitted in this report is for the sole and exclusive use of the above-named client. All samples
associated with the work 'order will be retained a maximum of 15 days from the report date or until the
maximum holding time expires. All results pertain only to samples submitted.

Thank you for allowing Coffey Laboratories to be of service to you. If you have questions or need further
assistance,please do not hesitate to call 'our Customer Services Department. '

Sincerely,

~(\.~
Technical Services

TS latc

- . ..........-- - -~~ -- .._..---- ~.---,"-- .- '--.~- ~

, Coffey Laboratories, Inc.
12423N.E. Whitaker Way. Portland, OR • '97230 • (503) 254-1794· FAX (503) 254-1452

SCOEPA00027474
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• Sender: Pleaseprtntyour name, address, and ZIP+4 iri'lhi;'ii>~,"i::~~~

Jim Claxton
Environmental Engineer

- Wacker Siltronic Corp:
7200 NW Front Avenue, Mail Stop 30
Portland, OR 97210-3676
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IWACKER I
Wacker Sillronic Corpora

Dr. Elliot lais
Water Quality Source Control
Dept. of Environmental Quality
State of Oregon, NW Region
2020 SW Fourth Avenue, Suite 400
Portland, OR 97201-4987

RE: Annual Bioassay Results

Dear Dr. lais:

ER:014TM

Previously reported evaluations of bioassay test results submitted in our October 2000 DMR
were over-reported and did not take into account the correct dilution data to describe the
effluent concentration within the zone of immediate dilution and the dilution at the edge of the
mixing zone. This effected the test results and the percent of effluent used to determine the
no observable effect concentration (NOEC). Using actual dilution data from three mixing zone
studies, Wacker Siltronic Corporation is currently in compliance with all NPDES permit
conditions in Schedule D,. Section 6, Bioassay requirements.

The error occurred when we failed to take into account the effluent dilution data produced by
the mixing zone studies when conducting the bioassay testing. Data used for effluent dilution
determination up to this point were early estimated dilution values suggested in 1994 before
the liD was established in the permit.

A total of three mixing zone studies have been performed at the outfall in the years 1994,
1995, and 1999. These studies have been submitted to DEQ in the past. Each of these
studies model the dilution conditions within the mixing zone and at the edge of the mixing
zone. This data is used to define the pass/fail criteria for bioassay tests.

All mixing zone data that is valid for the existing permit has been used to calculate the average
dilution a 5 foot radius for the liD and at a 50 foot radius for the edge of the mixing zone. All
dilution data points are based on 7Q10 worst case low flow conditions at 0.1 feet per second
current velocity during both average and maximum permitted discharge volumes. Under these
conditions the NOEC test criteria is:

Acute:

Chronic:

NOEC ~13.4% effluent (10-17.5% based on liD dilutions of 5.7-10)

NOEC ~1.8% effluent (1.5-3.0% based on mixing zone dilutions of 33-72)

Test results have been re-evaluated based on the above average effluent dilutions:

A 05-9000 and ISO 14001 Certified Corporation

Wacker Siltronic Corporation
7200 NW Front Avenue
Portland, OR 97210-3676
Phone (503) 243-2020
TOO (503) 241-7519

scoEPA00027481



'Ii.

[WACKER]
Wacker Siltronic Corpora

Test Date Test Ceriodaphnia dubia Pimephales promelas
(2000) Survival (% Effluent) Survival (% Effluent)

Aug 8-15
Acute NOEC 17% 100%
Chronic NOEC <3% <3%

Oct 10-17
Acute NOEC 50% 100%
Chronic NOEC 3% 100%

Dec 5-12
Acute NOEC 50% 100%
Chronic NOEC <6.25 100%

The bioassay tests conducted in October and December pass under all mixing zone
conditions. The August bioassay test appears to pass but a lack of data at the lower
concentration make the results questionable. Future bioassay tests will be conducted at lower
effluent concentrations to bracket the test criteria.

A Toxicity Identification Evaluation study has been conducted on the total effluent and
upstream from the discharge point to determine the cause for periodic test failures. Testing is
ongoing and it is hoped that it will assist in the design of long term solutions.

If you have any questions, please contact me at 503-219-7532

Very truly yours,

Wacker Siltronic Corporation;

Thomas C. McCue
Environmental Manager

A 05-9000 and ISO 14001 Certified Corporation

Wacker Siltronic Corporation
7200 NW Front Avenue
Portland. OR 97210-3676
Phone (503) 243-2020
TOO (503) 241-7519
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"(WACKERI
Wacker Siltronic Corporation

November 13, 2000

Dr. Elliot Zais
Water Quality Source Control
Department of Environmental Quality Northwest Region
2020 SW Fourth Avenue, Suite 400
Portland, Oregon 97201-4987

Dear Dr. Zais,

ER066:JC

Below are the results of the annual bioassay test performed August 8 through August 15,·2000 as required in
our NPDES permit number 101128. The results of the bioassay fail the conditions of our permit. Bioassay
testing was conducted by CH2MHili.

48-hour Results:

NOEC
ZID Pass Criteria'

Chronic Results:

NOEC
Mixing Zone Pass Criteria'

Survival (% Effluent)
Ceriodaphnia dubia

17%
~50%

Survival (% Effluent)
Ceriodaphnia dubia

<3%
~17%

Pimephales promelas
100%
~50%

Pimephales promelas
<3%
~17%

A re-test was scheduled for September but was discontinued due to an upset in our waste treatment facility.
A second re-test was scheduled for October. Below are the results of the re-test performed October 10
through October 17, 2000 as required in our NPDES permit number 101128. The results of the bioassay

. pass 'the conditions of our permit with the exception of the chronic results of the Ceriodaphnia dubia, which
fail the conditions of our permit. Bioassay testing was conducted by CH2MHilI.

48-hour Results:

NOEC
ZID Pass Criteria'

Chronic Results: I

NOEC
Mixing Zone Pass Criteria'

5Uivival (% Effluent)
Ceriodaphnia dubia

50%
~50%

Survival (% Effluent) .
Ceriodaphnia dubia

<3% .

~17%

Pimephales promelas
100%
~50%

, Pimephalespromelas
100%
~17%

If you have any questions please contact meat 219-7532.

Very truly yours,

WACKER SILTRONIC CORPORATION

~~mt~

Thomas C. McCue
Environmental Manager

cc: Tom Rothschild
NPDES DMR File

A 05-9000 and ISO 14001 Certified Corporation

Wacker Siltrooic Corporation
7200 NW Front Avenue
Portland. OR 97210-3676
Phone (503) 243-2020
TOO (503) 241-7519
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IWACKER I
Wacker Sillronic Corporation

1 Raymond, RichardlCH2MHILL. Mixing Zone Effluent Dilution Evaluation, prepared for Wacker Siltronic Corporation, February 4, 1994.
The NPDES discharge permit defines, for Wacker's effluent discharge to the Willamette River, a zone of initial dilution (ZID) having a 5
foot radius from the point of discharge at Outfall 003, and a mixing zone having a 50-foot radius from the point of discharge at Outfall
003. The mixing zone dilution study identified worst-case (0 current velocity) dilutions at distances of 5 and 50 feet from the discharge
point of 2:1 and 6:1 (QTota/QErrue.J respectively. These dilutions are equivalent to 50% effluent at the edge of the ZID and 17% effluent
at the edge of the mixing zone. According to the discharge permit, the effluent is considered to be acutely toxic if an acute test No
Observable-Effects-Concentration (NOEC) is less than 50% effluent, and the effluent is considered to be chronically toxic if a chronic test
NOEC is less than 17% effluent. Conversely, the effluent is considered to be in compliance for toxicity if the acute test NOEC >/= 50%
eftluent and the chronic test NOEC >/= 17% effluent.

A OS-9000 and ISO 14001 certified Corporation

WackerSiltronicCOrporation
7200 NW FrontAvenue
Portland, OR 97210-3676
Phone (503) 243-2020
TOO (503) 241-7519
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BIOASSAY REPORT
ACUTE AND CHRONIC BIOASSAYS
Conducted August 8 through 15, 2000
-;~"'~"""'~.'.,,!

Prepared for

North Creek Analytical
Wacker Siltronics

Prepared by

CH2MHILL
2300 NW Walnut Boulevard

Corvallis, Oregon 97330

August, 2000
Lab ill No. C02680
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CH2MHILL CHAIN OF CUSTODY RECORD FOR NPDES COMPLIANCE BIOMONITORING

CH2M Hill. Inc. P6 Dr; ('3?
Attention: Aquatic Toxicology Laboratory
2300 NW Walnut Blvd.
Corvallis. OR 97330

Samples/Hour VolumelSample Phone: (541) 752-4271 Ext. 3160
Total Hours 02 t{o" Total Volume q () Message: (541) 758-0235 Ext.3160
Initiated: Date 'BijD.DO Time 8'C)D~ Check Chlorine (YIN) _
Ended; , , Date 8'". iI' 00Time 8'0 a ~ Temp, Upon Arrival (0C) _
Chilled During Collection Yes0 No." Check Ammonia (YIN) Dechlorinate (YIN) _

Analysis Required/Comments

Contact Person: 'TZ5th Ko:fbscl' "'
Phone: (SO 3J JY, - 13 ]1../

CH2M HILL Project # _

Client _WQ..(' kif ..1, 'HrOYltc, NPDES# /0 I (018' .. Ship Samples to:

Address 7 LQ Q N W '61mfij~ Composite Sample Information ---- P. 0.#
1":>. : t /? 2/0 I b L--IJZiJ to:d:\ a! ) 0 I L

u

Sample ~
'2 CIl "e ,!::! s ,~

,!::!
Type t!?

~
s: S

c
~ ~

u

~
C ,~en 0 e S! 0 III 2 e ~

":.,.:.'_ c:
'C 'C (J .r:.

,~ ~
:l ...

5 e s: Concentrauons
.,

o 'liS 4: 0 ~
s: ~.'

i i c 0 II s: 4: 0 ~~E Lab 0 0 .r:. S 0 If) If)
1Il and/or

~ ~
'c 'c ~ :::! :::! 111 \;1

Time Compo Grab
0 10# CIl Gl 0 :r :r en en >- >- Cl

CommentsSample 10 Date 0 0 0 0 F If) en :::! s :::! :::! ~ :r

OO·}LI K·/J· Or 0'610 X' , 'A X' X· 'j'w

-e ,

·r~:o".:j........
'o'

.,

Received By. Shipped Via
UPS Bus Fed·Ex Hand Other

Date/Time J'r lit a 0 o"

Shipping #
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INTRODUCTION

CH2M Hll.L conducted acute and chronic definitive tests on samples provided by North
Creek Analytical Beaverton, Oregon (Wacker Siltronics). The organisms tested were the
water flea (Ceriodaphnia dubia) and the fathead minnow (Pimephales promelas). The tests
were conducted from August 8 through 15,2000.

METHODS AND MATERIALS

TEST METHODS

The acute tests were performed according to: Methods for Measuring the Acute Toxicity of
Effluents to Freshwater and Marine Organisms, Weber c., et. al. (1993); EPA/600/4
90/027F and Whole Effluent Toxicity Testing Guidance Document, Oregon Department of
Environmental Quality, January 1993.

The chronic test methods were performed according to: Short-Term Methods for Estimating
the Chronic Toxicity ofEffluents and Receiving Waters to Freshwater Organisms, Weber, C.
et al. (1994); EPA/600/4-911002 and Whole Effluent Toxicity Testing Guidance Document,
Oregon Department of Environmental Quality, January 1993.

TEST ORGANISMS

The Ceriodaphnia dubia used in the tests were obtained from CH2M HILL's in-house
cultures. The Ceriodaphnia dubia used in the chronic tests were less than 24 hours old and
within an 8-hour age range at test initiation. The Ceriodaphnia dubia used in the acute tests
were less than 24 hours old at test initiation. The fathead minnows used in the tests were
obtained from Aquatic Bio-Systems, Fort Collins, Colorado. The fathead minnows used in
the chronic tests were less than 24 hours old at test initiation. The fathead minnows used in
the acute tests were 7 days old and acclimated to test conditions for less than 1 day prior to
testing. All organisms tested were fed and maintained during culturing, acclimation, and
testing as prescribed by the EPA (1994). The test organisms appeared vigorous and in good
condition prior to testing.

DILUTION WATER

The dilution water used in the tests was moderately hard reconstituted water with a hardness
of 90 mg/l as CaC03, alkalinity of 68 mg/l as CaC03, and pHs of 8.3.

1
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TEST CONCENTRATIONS

The concentrations tested in both the acute and chronic tests were 3, 10, 17, 50, and 100
percent effluent with dilution water for the control. The concentrations for the Ceriodaphnia
dubia acute test were run in quadruplicate with five organisms per replicate. The
concentrations for the fathead minnow acute test were run in duplicate with ten organisms
per replicate. For the chronic Ceriodaphnia dubia tests, 10 organisms per concentration were
used with 10 test vessels per concentration and one organism per vessel. For the fathead
minnow chronic tests, 10 organisms per chamber with four chambers per concentration for a
total of 40 organisms per concentration were used.

SAMPLE COLLECTION

Samples were collected on August 7, 9, and 11, 2000 and transported to CH2M Hll.L's
Corvallis Aquatic Toxicology Laboratory by Greyhound Bus. The samples were stored in
the dark at 4DC until test solutions were prepared and tested. Chain of custody forms for
sample collection are provided in Appendix C.

SAMPLE PREPARATION

Samples used during these tests were filtered through a 60 urn net upon arrival and
temperature was adjusted prior to each daily renewal.

MONITORING OF BIOASSAYS

Samples were monitored on arrival for hardness, total residual chlorine, ammonia, and
temperature.

The acute tests were monitored at initiation for pH, conductivity, and dissolved oxygen, and
every 24 hours thereafter for dissolved oxygen, pH, and mortality. Conductivity was again
measured at test termination. Temperature was monitored continuously throughout the 48
hour test periods.

For the chronic tests, pre- and post-renewal solutions were monitored for dissolved oxygen
and pH daily in the control and all concentrations tested. Conductivity was measured in each
new sample (l00 percent effluent) and in the control. Ceriodaphnia dubia survival and
neonate production was monitored daily in the chronic test. According to EPA (1994),
Ceriodaphnia dubia tests should be terminated when 60 percent or more of the surviving
female Ceriodaphnia dubia in the controls have produced their third brood and at least 15
neonates per adult are produced. Fathead minnow mortality was measured daily and fish
growth was measured by dry weight analysis at the conclusion of the test.

2
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DATA ANALYSIS

The effects measured during the acute tests included survival over the exposure period. The
effects measured during the Ceriodaphnia dubia chronic test included survival and
reproduction over the exposure period. The effects measured during the fathead minnow
chronic test included survival and growth over the exposure period. For the chronic tests,
statistical analyses performed were those outlined in Short-Term Methods for Estimating the
Chronic Toxicity of Effluent and Receiving Waters to Freshwater Organisms, EPA/600/4
91/002, using Toxcalc, version 5.0. Dunnett's Procedure, Bonferroni T-test, or Fisher's Exact
Test was used to compare the survival data and Dunnett's Procedure or Bonferroni T-test was
used to compare the reproduction or growth data between the control and each effluent
treatment. When the assumptions of normality or homogeneity of variance necessary for
Dunnett's Procedure or Bonferroni T-test could not be met, Steel's Many-One Rank Test or
Wilcoxon Many-One Rank Test with Bonferroni Adjustment was used to analyze the data.

RESULTS AND DISCUSSION

ACUTE BIOASSAYS

The raw data sheets are presented in Appendix A. The results of the Ceriodaphnia dubia test
are summarized in Table 1.

Table 1
Summary of Acute Results

Ceriodaphnia dubia
Percent Survival

Concentration (%) ohr 24 hr 48 hr
Control 100 100 100

3 100 100 100
10 100 100 100
17 100 85 85
50 100 0 0
100 100 0 0

The LC50 for the Ceriodaphnia dubia test was 25.8 percent effluent. Survival in the 100
percent effluent was 0 percent.

3
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The results of the fathead minnow acute test are summarized in Table 2.

Table 2
Summary of Acute Results

Fathead minnow
Percent Survival

Concentration (%) ohr 24 hr 48 hr
Control 100 100 100

3 100 100 100
10 100 100 100
17 100 100 100
50 100 100 100
100 100 95 95

The LCso for the fathead minnow test was greater than 100 percent effluent. Survival in the
100 percent effluent was 95 percent.

Dissolved oxygen concentrations remained at 40 percent saturation or greater throughout the
testing period. Acute test temperatures remained in the range of 20±1"C. The tests
proceeded without interruption or incidence that could have affected test results.

CHRONIC BIOASSAYS

Table 3 summarizes the results of the Ceriodaphnia dubia chronic test.

Table 3
Ceriodaphnia dubia

Chronic Results
Concentration Percent No. Young

(0/0) Survival Per Adult
Control 100 32.5

3 90 19.8b

10 70 11.2b

17 50a 8.2
50 Oa 0.0
100 Oa 0.0

a Indicates a statistically significant reduction from control at p less than
0.05 using Dunnett's Test.

The test results indicated a statistically significant reduction in survival at the 17,50, and 100
percent effluent concentrations when compared to the control and a reduction in reproduction
at the 3 and 10 percent effluent concentrations. Control survival was 100 percent. The no

4
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observed effect concentration (NOEC) and the lowest observed effect concentration (LOEC)
were <3 and 3 percent effluent.

The IC25 value (the concentration of effluent causing a 25 percent reduction in biological
measurement, e.g. growth) was calculated on the Ceriodaphnia dubia reproduction. The IC25

value for reproduction was 1.9 percent effluent.

Table 4 summarizes the results of the fathead minnow chronic test.

Table 4
Fathead Minnow
Chronic Results

Sample Mean Dry
Concentration Percent Survival Weight Per

(%) Fish (mg)
Control 100 0.49

3 97.5 0.41 0

10 95.0 0.420

17 97.5 0.37°
50 ·92.5 0.390

100 77.5a 0.36°
a Indicates a statistically significant reduction from control at p less than 0.05 using

Steel's Many-One Rank Test.

The results indicate a statistically significant reduction in survival at the 100 percent effluent
concentration and in growth at the 3, 10, 17, and 50 percent when compared to the control.
The NOEC and LOEC were and <3 and 3 percent effluent, respectively. Control survival
was 100 percent.

The IC25 value was calculated on the fathead minnow growth. The IC25 value for growth was
67.6 percent effluent.

5
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REFERENCE TOXICANT TESTS

The results of monthly reference toxicant tests with sodium chloride conducted in July and
August indicate that the test organisms were within their respective sensitivity range based
on EPA guidelines. The LC50 values, IC25 values, and Control Chart Limits are listed in the
tables below. The data sheets for the reference toxicant tests are provided in Appendix B.

Table 5
Acute Reference Toxicant Tests (WL)

Species LC.:;n Control Chart limits
Pimephales promelas (FHM 864) 7.1 6.1 to 9.1
Pimephales promelas (FHM 865) 6.5 5.9 to 9.2

Ceriodaphnia dubia 2.2 1.4 to 2.8

Table 6
Chronic Reference Toxicant Tests (gIL)

Species (test) IC,~ Control Chart limits
Pimephales promelas (survival) 2.3 2.1 to 5.4
Pimephales promelas (growth) 2.1 1.7 to 4.0
Ceriodaphnia dubia (survival) 1.64 0.78 to 2.53

Ceriodaphnia dubia (reproduction) 0.64 0.06 to 1.18

6
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APPENDIX A
RAW DATA SHEETS
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-

...1.L---'---"----'===----_ Time ('If 0

Contact

Test SpeCieslID lmepha es prome as / FHM imetn a es prome as / FHM {pc;.
Ceriodaphnia dubia / Cd 122-3 Ceriodaphnia dubia / Cd \ 2'"L-¥-

Sample Information Test Species 100 100 100 IOO
Total Residual Ammonia Hardness Alkalinity Information FHM S//'lt./- cd\22~ FHM <:twC:: Cd (2...1.1f-,

'7SampleID Field Collected Chlorine (rng/l) NH3-N mg/l.as mg/l as
~orSize

< 24 hours < 24 hours within days < 24 hours

Number ID Date Time
As As rng/l CaC03 CaC03Received IDe<;hlor. - an 8 hour soan - -

(~l,G.~O "'pi PI¢ 815£o-,.1{ -J/,,/OL) a~/~ o,o \ 1 - - O.~5 ~OO - Test Container Size 4~ ml 30ml ~ ml 30ml

\
-v2.. l:>C0813~-()'2 f?-9-00 O~eO 0.031 - 10.4\ llo<K - Test Volume -ZS-o ml 15 ml SO:> ml 25 ml

1 1'1)Q~r~b -o~
1:>>.1

Icac. 2-'4--"') f-Il-DC ~In 0,0\ 1 - - Feeding: Type 0.1 ml Artemia 0.1 ml Alzae & Algae & YCT

1 Amount 2 x dailv YCTdaily prior to test

1 NOV\L -Aeration: Began ,.

1 Amount - - - -
1 Dilution Water ID# 'igfo~ / l~b9/ \~to9 \~09

I I

c \1 Acclimation Period < 24 hours < 24 hours days < 24 hours

1 Test Location #4= #5 .to # 10
1 Condition of Survivors

1 Size (mm) - - - -

1 Loading Rate - - - -

1 Comments

Hardness Alkalinity

Dilution Water Source IOO mg/l as mg/l as

CaC03 CaC03

Recon MH (FHM) 1~k,9 c:ro Co8
Water Quality Meters Used/IOO

Dissolved Oxygen
.off

pH
fo(

Temperature

Conductivity + ( Refractometer Other
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Client LJJkv
Sample Description

Test Species

JiB or 96 HOUR FRESHWATER TOXICITY TEST SURVIVAL AND WATER QUALITY DATA

$;'~(v"';;L.$ CH2M ill # Beginning, Date g' ~ ~-6z., Time I Sal>
Ending, Date ~-tO-oo Time '(ltDO
Technician 0 hr B:M...- 24 hr~ 48 hr~ 72 hr __ 96 hr __

Time 0 hr (502) 24 hr .lO.l.5 48 hr~ 72 hr __ 96 hr __

\

Conc Test
or Container Number of Live Organisms Dissolved Oxvzen (mz/l) pH Tern erature (OC) Conductivity (umohs/cm)

:

Percent Number 0 24 48 72 96 0 24 48 72 96 0 24 48 72 96 0 24 48 72 96 0 24 48 72 96

~ A 5 .5 S' i1.f - ~I C;, Z. - ~.2. ZD 1-0 20 12.0~ - 3C.l
"

1j ~ 5 5
G- s 5) S

I ]) s S 5 .
-:

;

.s,r..
~ s 5 5 "? -=i - ?l 'l.? - 8.3 ?~ 20 2..0 ;

!

i? s 5 5
c, s: .5 -S
<) s 5 .5

/0 'r; A, « 5 .'\ +.:} - ~.I et.~ - ~2- ~f) 20 2.0
':> S S .5
c. s 5 .s .

h !) 6,'- 5 5
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C<f 1'2'2.+ _

&or 96 HOUR FRESHWATER TOXICITY TEST SURVIVAL AND WATER QUALITY DATA

<;-=--*roV:,c:...s. CH2M ID # Beginning, Date tl'-f? aD Time {CD D
Ending, Date '15-(0 -00 Time ] WO
Technician 0 hr .tIt!::L 24 hr~ 48 hr~ 72 hr __ 96 hr __ \'

Time 0 hr l£l[L 24 hr~ 48 hr JjQfl 72 hr __ 96 hr __

ClfMHlll..
Client \/J:>(~ leer

Sample Description

Test Species

Cone Test
or Container Number of Live Organisms Dissolved Oxvaen (mz/l) pH Tern erature (bC) Conductivity (umohs/cm)

Percent Number 0 24 48 72 96 0 24 48 72 96 0 24 48 72 96 0 24 48 72 96 0 24 48 72 96

(l'I, A 5 J\- tt- 1'1..g. - ~i ?,~ - 8.2- 20 '20 20
e: 4- l\- -s

c 5 q. tt
.P s: .5 S

50'/· A ~ 0 - 1', Jd
~.4 - <6:7) ~.O - 2° 2..0 -~,1Sl'

b ~ 0 -
c.. j; 0 -
f) c 0 ~

(CO 'f. A ~ 0 - ~;V ~.~ - ~-(~ 7,7 - 2-0 20 - Iq/~ 9,,2 -
s .> 6 -
c, s: 0 -
!) .s- O -
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Acute Test-48 Hr Survival
Test ID: 268001cda Sample ID:
Lab ID: ORCHM-Corvallis Lab Sample Type:
Protocol: EPAA 93 Test Species:

I
I
I
I
I

Start Date:
End Date:
Sample Date:
Comments:

Conc-%
LAB-Control

3
10
17
50

100

08/08/2000 15:00
08/10/2000 14:00
08/07/2000
Wacker Siltronics

1 2
1.0000 1.0000
1.0000 1.0000
1.0000 1.0000
0.8000 0.8000
0.0000 0.0000
0.0000 0.0000

3
1.0000
1.0000
1.0000
0.8000
0.0000
0.0000

4
1.0000
1.0000
1.0000
1.0000
0.0000
0.0000

NORTHCRK-ANALYTICAL
EFF2-lndustrial
CD

I
I
I
I
I
I
I
I
I
I
I
I
I

Transform: Arcsin Square Root Rank 1-Tailed Number Total
Conc-% Mean N-Mean Mean Min Max CV% N Sum Critical Resp Number

LAB-Control 1.0000 1.0000 1.3453 1.3453 1.3453 0.000 4 0 20
3 1.0000 1.0000 1.3453 1.3453 1.3453 0.000 4 18.00 10.00 0 20

10 1.0000 1.0000 1.3453 1.3453 1.3453 0.000 4 18.00 10.00 0 20
17 0.8500 0.8500 1.1667 1.1071 1.3453 10.206 4 12.00 10.00 3 20

*50 0.0000 0.0000 0.2255 0.2255 0.2255 0.000 4 10.00 10.00 20 20
*100 0.0000 0.0000 0.2255 0.2255 0.2255 0.000 4 10.00 10.00 20 20

Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates non-normal distribution (p <= 0.01) 0.46508 0.884 3.02059 13.9892
Equality of variance cannot be confirmed
Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV TU
Steel's Many-One Rank Test 17 50 29.1548 5.88235

Trimmed Spearman-Karber
Trim Level EC50 95%CL

0.0% 25.840 22.724 29.383
5.0% 26.176 22.582 30.341

10.0% 26.414 22.004 31.708 1.0
20.0% 26.508 23.528 29.864

0.9
Auto-O.O% 25.840 22.724 29.383

0.8

0.7

5: 0.6
c
&. 0.5
UI
~ 0.4

0.3

0.2

0.1

0.0

1 10 100

Dose %

I Page 1 ToxCalc v5.0 Reviewed by: D1J
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Sample Description

4 or 96 HOUR FRESHWATER TOXICITY TEST SURVIVAL AND WATER QUALITY DATA

,
Cone Test

or Container Number of Live Organisms Dissolved Oxvaen (ma/l) pH Tern erature (OC) Conductivity (1lJ nohs/cm) ·
Percent Number 0 24 48 72 96 0 24 48 72 96 0 24 48 72 96 0 24 48 72 96 0 24 48 72 96 ·

~<- A iO 10 10 1-/:;. ~,,+ ~.:.z., ~. 2- ~.2. t'.'2.. 20 2.0 20 2qL-/ - 293 ·
L ~ /0 fO (0

~ "f. A /0 to 10 :J,-:r R4 'X'3 ~3 ~. '2.~i2- 20 20 2-0

L is Iv (0 10

(0 "f. A /0 ,0 /0 ~.1- '&'.f 8:2.. 1,2- f?2 ~.2 20 i() 20
L l} /0 )0 10

n or. A 10 (0 10 1-t- ~.4 ~.2- !.z ~,2 ~i t2D 20 2..0

1 ~ (v to /0

s ... /. A. 10 10 /0 ,+J( R4- ~o'2- fl.G ~.l ?O 20 20 2D
1 s iO 10 10

/00 "~ A 9 9 5(.0 g.4- g/2 1-(p 7.7 7.5 -z:o 20 2..0 ft/C"'
.,/

~0lJ-/(;)

[ ~ /0 10 ,0
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I Acute Test-48 Hr Survival

I
I
I

Start Date:
End Date:
Sample Date:
Comments:

Conc-%
LAB-Control

3
10
17
50

100

08/08/2000 15:20
08/10/2000 13:45
08/07/2000
Wacker Siltronics

1 2
1.0000 1.0000
1.0000 1.0000
1.0000 1.0000
1.0000 1.0000
1.0000 1.0000
0.9000 1.0000

Test ID: 268001ppa Sample ID:
LablD: ORCHM-Corvallis Lab Sample Type:
Protocol: EPM 93 Test Species:

NORTHCRK-ANALYTICAL
EFF2-lndustrial
PP

I

Auxiliary Tests Statistic Critical Skew Kurt
Normality of the data set cannot be confirmed
Equality of variance cannot be confirmed
Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV TU MSOu MSOp MSB MSE F-Prob df
Dunnett's Test 100 >100 1 0.05782 0.05931 0.00221 0.00221 0.48943 5,6

Transform: Arcsin Square Root 1-Tailed Isotonic
Conc-% Mean N-Mean Mean Min Max CV% N t-Stat Critical MSO Mean N-Mean

LAB-Control 1.0000 1.0000 1.4120 1.4120 1.4120 0.000 2 1.0000 1.0000
3 1.0000 1.0000 1.4120 1.4120 1.4120 0.000 2 0.000 2.830 0.1331 1.0000 1.0000

10 1.0000 1.0000 1.4120 1.4120 1.4120 0.000 2 0.000 2.830 0.1331 1.0000 1.0000
17 1.0000 1.0000 1.4120 1.4120 1.4120 0.000 2 0.000 2.830 0.1331' 1.0000 1.0000
50 1.0000 1.0000 1.4120 1.4120 1.4120 0.000 2 0.000 2.830 0.1331 1.0000 1.0000

100 0.9500 0.9500 1.3305 1.2490 1.4120 8.661 2 1.732 2.830 0.1331 0.9500 0.9500

1.0 T"""-----------,
0.9

0.8

0.7

15050 100

Oose%

~ 0.6
c
&. 0.5
III
~ 0.4

0.3

0.2

0.1

0.0~..---r--.--...O;::::;:'r__T"""'T'"_r_...............___r_-l

o

Linear Interpolation (80 Resamples)
95% CL(Exp) Skew

>100
>100
>100
>100
>100
>100
>100

% SOPoint
IC05
IC10
IC15
IC20
IC25
IC40
IC50I

I

I
I
I
I
I
I

I
I
I
I
I

I Page 1 ToxCalc v5.0 Reviewed by: bW
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CHMHILl
Ceriodaphnia dubia

Survival and Reproduction
Test Data Summary

c
8- 8-(90Client wcdKx:r <S. Test Start Date

Sample Description SampleID# C02b~O

Ceriodaphnia Lot# Cd \LL~ Statistician "})~

CPercent""') Total
or Total Young Per Replicate # Alive Live

Concentration A B C D E F G H I J Adults Young

ICo\l\.t\O\ 37 29 3>7 6' 30 30 32 33 29 31 10 31.5

6 2Jo /7 20 1.~ \~ \7 23 27J ~ 20 9 \9~

10 10 l~ 21 y~ 7@ ~ \S \3 lfa o/<@) 7 l \2..

\7 2' ~@ 14- lo/@ 5 ~ 3~ 1@ 4- 3 5 ~<2...

50 °htb °AD %b O;{D °lAb dIAD %D %~ %IJ o/ltD 0 C)

lOO ~. °;Ab °A~ C}1tD o;Ab °A~ %b D;iD o~b %b 0 CJAb

.-

Footnote: Ceriodaphnia dubia test should be terminated when 60% of the control organisms have produced their

third brood, or at the end of eight days, whichever occurs first. *- bo/ IP 'Res:u.\-\-s. .
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Footnote: Ceriodaphnia dubia test should be terminated when 60% of the control organisms have produced their

third brood, or at the end ofeight days, whichever occurs first.

CKMHIli...
G CERIODAPHNIA 7-DAY SURVIVAL AND REPRODUCTION DATA

Client 'vJ..~ke.r- s.:i h:<.:>->c., > Test Beginning: Date 51· y. OC> Time I sao
Sample Description TestEnding: D ate t1- 15-00 Time 090()

Ceriodaphnia Lot# cd \'L?-~ Dilution Water 'Recelt't MIt_ ID# -,\,-"~"",,,G,,-AL.-__
Technician Day 1 tlii- Day 2 W- Day 3~ Day 4:bW- Day sill- Day 6~ Day 7-lli
Time Day1~.. Day 2~ Day30~Day 4 i 0 \0 Day s..LillS Day 6 J.l.1fL Day 7~CO

,a'NJ,

I
I
I
I
I
,I

I
I
I
I
I
I
I
I
I
I
I
I
I
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-------------------
ClfMHIU CERIODAPHNIA WATER QUALITY DATA

Adults Isolated Date <g- Tuu Time~

Neo' s Collected Date g- 'tOQ Time I~

J\W Day 6 'l)bJ Day 7 ph)

\0\5 Day 6 IlW Day7 O~OO

Day 1 1>bJ
Day 1 \;;30

DayO ./c:rr
DayO I'!CfLTime

Client LJ~ke.r S:l-\-N~c;;" Initiated Date <1- 2?-0"" Time (r..fcfC::;-
Sample Description Terminated Date tg- L5 --00 Time 09'eo

Day 2 1)w Day 3 12W Day 4 1'>10) Day 5

Day 2 \32.0 Day 3 ogJ::) Day 4 \ c!) fO .Day 5

Technician

c..Eef~ pH Conductivitv (umhos/cm)
or Dissolved Oxygen (rng/l) Day Day

Concentration 0 1 2 3 4 5 6 7 0 1 2 3 4 5 6 7 0 1 2 3 4 5 6 7

~%~~rzrz: zlZZ~~II ~C(?(o
&>--''171--'''- 1.'t 7.9 ~. f ~.O 2c;Z 351

rs,(J ,t-, .2- ,0 :7 ,~ ·5 .C .0 7.9 .9 .0

lZrt~rtrz~ r4rl~~~[ZS'1.. t-~ 79 r.2 ~.Q ,

.0 .G, .'2.. .C '7." :~ :~ .C '.Cf ,~ ~Cf

r4~~~[Z[Z ~rlrt:1%~~{O 'I, t.Cl J" '.+ 7.Cj g.1 ~6
7.~ ;2- .~ .3 ,c( .0 ',q .9 .~ .'1

IZrz:~rt:~rz ~rl~lZrzr<:17"1. i.e( 7." .+
7~ ct.f ~O ~ 401

~~ .2- .{ 7.2- ,9 .0 7,9 ,'8' .7 '.g

~rt1/VVV IZlZVV[7[70.0 't;

t.'1" 1-·7.(; .0

1%tfV1/VV rz~1/V[71/I f.:;t.> -: r1 f.\ .\ flz~"lto

COMMENTS:

.'" .' .......

Footnote: Ceriodaphnia dubia test should be terminated when 60% ~f the control organisms have produced their third brood, or at the end of eight days,
whichever occurs first.
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Ceriodaphnia Survival and Reproduction Test-6 Day Survival
Start Date: 08/08/2000 15:00 Test ID: 268001cdc Sample ID: NORTHCRK-ANALYTICAL
End Date: 08/15/2000 09:00 Lab ID: ORCHM-Corvallis Lab Sample Type: EFF2-lndustrial
Sample Date: 08/Q!12000 Protocol: EPAF 94·EPA Freshwater Test Species: CD
Comments: Walker Siltronics

Conc-% 1 2 3 4 5 6 7 8 9 10
LAB-Control 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000

3 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 0.0000 1.0000
10 1.0000 1.0000 1.0000 0.0000 0.0000 1.0000 1.0000 1.0000 1.0000 0.0000
17 1.0000 0.0000 1.0000 0.0000 1.0000 0.0000 0.0000 0.0000 1.0000 1.0000
50 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

100 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Not Fisher's 1-Tailed
Conc-% Mean N-Mean Resp Resp Total N Exact P Critical

LAB-Control 1.0000 1.0000 a 10 10 10
3 0.9000 0.9000 1 9 10 10 0.5000 0.0500

10 0.7000 0.7000 3 7 10 10 0.1053 0.0500
*17 0.5000 0.5000 5 5 10 10 0.0163 0.0500
50 0.0000 0.0000 10 a 10 10

100 0.0000 0.0000 10 a 10 10

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Hypothesis Test (1-tail, 0.05)
Fisher's Exact Test

Page 1

NOEC LOEC ChV TU
10 17 13.0384 10

ToxCalc v5.0 Reviewed by: ])W
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Transform: Untransformed 1-Tailed Isotonic
Conc-% Mean N-Mean Mean Min Max CV% N t-Stat Critical MSO Mean N-Mean

LAB-Control 32.500 1.0000 32.500 29.000 37.000 9.649 10 32.500 1.0000
"3 19.800 0.6092 19.800 5.000 26.000 31.297 10 5.238 1.999 4.847 19.800 0.6092

"10 11.200 0.3446 11.200 3.000 21.000 56.438 10 8.785 1.999 4.847 11.200 0.3446
17 8.200 0.2523 8.200 2.000 21.000 77.726 10 8.200 0.2523
50 0.000 0.0000 0.000 0.000 0.000 0.000 10 0.000 0.0000

100 0.000 0.0000 0.000 0.000 0.000 0.000 10 0.000 0.0000

Ceriodaphnia Survival and Reproduction Test-Reproduction
Start Date: 08/08/2000 15:00 Test ID: 268001cdc Sample ID: NORTHCRK-ANALYTICAL
End Date: 08/15/2000 09:00 Lab ID: ORCHM-Corvallis Lab Sample Type: EFF2-1ndustrial
Sample Date: 08/07/2000 Protocol: EPAF 94-EPA Freshwater 1 Test Species: CD
Comments: Wat<er Siltronics

Conc-% 1 2 3 4 5 6 7 8 9 10
LAB-Control 37.000 29.000 37.000 31.000 30.000 36.000 32.000 33.000 29.000 31.000

3 26.000 17.000 26.000 23.000 18.000 17.000 23.000 23.000 5.000 20.000
10 16.000 13.000 21.000 4.000 3.000 8.000 15.000 13.000 16.000 3.000
17 21.000 8.000 14.000 15.000 5.000 7.000 3.000 2.000 4.000 3.000
50 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

100 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Reviewed by: J)JToxCalc v5.0Page 1

Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.95548 0.9 -0.743 0.91283
Bartlett's Test indicates equal variances (p = 0.11) 4.46837 9.21035
Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV TU MSOu MSOp MSB MSE F-Prob df
Dunnett's Test <3 3 4.84674 0.14913 1148.23 29.3963 1.1E-08 2,27

Linear Interpolation (80 Resamples)
Point 0/0 SO 95%CL Skew
IC05" 0.3839 0.0647 0.2822 0.5355 0.5425
IC10" 0.7677 0.1294 0.5643 1.0711 0.5425
IC15" 1.1516 0.1941 0.8465 1.6066 ·0.5425 1.0
IC20" 1.5354 0.2589 1.1286 2.1422 0.5425

0.9
IC25" 1.9193 0.3236 1.4108 2.6777 0.5425
IC40 3.2442 0.9341 2.2572 5.4535 0.8008 0.8

IC50 5.8895 1.2590 2.8215 7.9650 -0.3801 0.7
" indicates IC estimate less than the lowest concentration

5: 0.6
c
&. 0.5
en
~ 0.4

0.3

0.2

0.1

0.0

0 50 100 150

Oose%

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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c;;IfNlHIU. FATHEAD MINNOW 7.DAY SURVIVAL AND WATER QUALITY DATA

Client \,N",Lkv -sb'.J<.-... Date Initiated 8-8-00 Time \520
Sample Description w<:..(.~·-~ I Date Terminated <J.-/trr60 Time 141 ()

Technician: DayO~ Day 1 fCJ Day 2~Day 3 floA- Day~ Day~ Day 6 /L-:J Day 7 It: r
Time Day 0 1520 Day lI~Day 2 f.33cL Day 3 ~t..(rDay 4~ Day 5 it Z<:r>ay 6 //2(' Day 7 .iJf..i.o

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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Concentration Tare Total No. of
or Percent Replicate Weight (gm) Weight (gm) Fish

Ce-,.J.r&[ A \.04330 LOL(~1-3 io
B \' Ol-l'1 Lila . (,05298 tD
c \,05053 1.05530 /0
D 1.0413<0 l. 051 q 3 In

::< A \. 043~1- (.oL.\l'lS to
B I.OQ.40D I· D~3D2- ID
C l.oa-::tlP1- r.o 3\10 /1\
D I. OYS 'iD LOL(~5' q

fO A 1.0401<1 \.0£.(412- .In
B ( . ot{Sf12- \.OqqqS If}

C I· 050£0'1 1.054'l\ OJ
D \.0;;2'1\0 l.O:)~3~ 9

I) A l.oLJ3-=l-1 \.o4q~\ 10
B l. O~4Y't \. 0 ?>~ cO "::l- If)

C \.03t~~ \.035S1- q
D I.03Q(.g4> l. 0403<1 1/)

ScJ A [.03<iS1-& I.04~ ft:>r q
B L 0'-14 10 \.0 l.\~-:tl q
c I. 05 \ I ~ 1.05'S11 /0
D \,oLtS (PI l.D5d.?J3 q

( 0 (] A r. O<-liSl.( \.050t..{"8' q
B \.04405 \.O~i-1').. ::}-

c l,041l-J- \. o .'"\ 1 5'lS 0;
D - I. 0 (.1 ~O4 t. 0 4 '55'-1 1-

A

B
C
D

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Sample Description

FATHEAD MINNOW 7-DAY GROWTH DATA

Species ID#CIt/z{tP S!wrJ

Start Date .? - 2? - DD
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Test ID: 268001ppc Sample ID: NORTHCRK-ANALYTICAL
Lab ID: ORCHM-Corvallis Lab Sample Type: EFF2-lndustrial
Protocol: EPAF 94-EPA Freshwater Test Species: PP

Larval Fish Growth and Survival Test-7 Day SurvivalI
I
I
I

Start Date:
End Date:
Sample Date:
Comments:

Conc-%
LAB-Control

3
10
17
50

100

08/08/2000 15:20
08/15/2000 14:10
08/07/2000
Walker Siltronics

1 2
1.0000 1.0000
1.0000 1.0000.
1.0000 1.0000
1.0000 1.0000
0.9000 0.9000
0.8000 0.7000

3
1.0000
1.0000
0.9000
0.9000
1.0000
0.9000

4
1.0000
0.9000
0.9000
1.0000
0.9000
0.7000

Transform: Arcsin Square Root Rank 1-Tailed
Conc-% Mean N-Mean Mean Min Max CV% N Sum Critical

LAB-Control 1.0000 1.0000 1.4120 1.4120 1.4120 0.000 4
3 0.9750 0.9750 1.3713 1.2490 1.4120 5.942 4 16.00 10.00

10 0.9500 0.9500 1.3305 1.2490 1.4120 7.072 4 14.00 10.00
17 0.9750 0.9750 1.3713 1.2490 1.4120 5.942 4 16.00 10.00
50 0.9250 0.9250 1.2898 1.2490 1.4120 6.318 4 12.00 10.00

*100 0.7750 0.7750 1.0846 0.9912 1.2490 11.294 4 10.00 10.00

I
I
I
I
I
I
I
I
I
I
I
I
I
I

Auxiliary Tests
Shapiro-Wilk's Test indicates normal distribution (p > 0.01)
Equality of variance cannot be confirmed
Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV
Steel's Many-One Rank Test 50 100 70.7107

TU
2

Statistic
0.95805

Critical
0.884

Skew Kurt
0.13189 -0.3967

I Page 1 ToxCalc v5.0 Reviewed by: J)W
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Larval Fish Growth and Survival Test-7 Day Biomass
Test 10: 268001ppc Sample 10: NORTHCRK-ANALYTICAL
Lab 10: ORCHM-Corvallis Lab Sample Type: EFF2-lndustrial
Protocol: EPAF 94-EPA Freshwater Test Species: PP

I
I
I
I

Start Date:
End Date:
Sample Date:
Comments:

Conc-%
LAB-Control

3
10
17
50

100

08/08/2000 15:20
08/15/200014:10
08/07/2000
Walker Siltronics

1 2
0.4930 0.5520
0.4280 0.4020
0.3980 0.4430
0.3500 0.3800
0.3850 0.4070
0.2940 0.3670

3
0.4770
0.4030
0.4070
0.3740
0.3930
0.4130

4
0.4570
0.4210
0.4240
0.3730
0.3720
0.3500

Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.94115 0.868 0.90197 2.28105
Bartlett's Test indicates equal variances (p = 0.20) 5.97187 13.2767
Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV TU MSDu MSDp MSB MSE F-Prob df
Dunnett's Test <3 3 0.03825 0.07731 0.00911 0.00053 1.7E-05 4,15

Transform: Untransformed 1-Tailed Isotonic
Conc-% Mean N-Mean Mean Min Max CV% N t-Stat Critical MSD Mean N-Mean

LAB-Control 0.4948 1.0000 0.4948 0.4570 0.5520 8.269 4 0.4948 1.0000
*3 0.4135 0.8358 0.4135 0.4020 0.4280 3.150 4 5.014 2.360 0.0382 0.4157 0.8403

*10 0.4180 0.8449 0.4180 0.3980 0.4430 4.749 4 4.736 2.360 0.0382 0.4157 0.8403
*17 0.3693 0.7463 0.3693 0.3500 0.3800 3.575 4 7.744 2.360 0.0382 0.3792 0.7665
*50 0.3892 0.7868 0.3892 0.3720 0.4070 3.766 4 6.510 2.360 0.0382 0.3792 0.7665
100 0.3560 0.7196 0.3560 0.2940 0.4130 13.809 4 0.3560 0.7196

1.0.,.....-----------....

* indicates IC estimate less than the lowest concentration

150100

Dose %

50

.... - ...........

0.9

0.8

0.7

0.2 "I'
0.1

0.0 ...,.....,--..-r-,.....,..............--.--r-.....-,.....,--...--l
o

0.597 1.875 0.9920
1.194 8.179 5.0374
1.792 21.738 0.4388

Linear Interpolation (80 Resamples)
95% CL(Exp) Skew

0.237
1.489
4.832

SD

:g 0.6
c
&. 0.5
III
~ 0.4

0.3

Point %
IC05* 0.939
IC10* 1.879
IC15* 2.818
IC20 13.826
IC25 67.608
IC40 >100
IC50 >100

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I Page 1 ToxCalc v5.0 Reviewed by: D W
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I
I

APPENDIXB
REFERENCE TOXICANT DATA SHEETS
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--------~-~-~-~-~--
REFERENCE TOXICANT DATA SHEET

Date ~ -8-()() Time 11 b u

Date 8-tO-00 Time \ \to
Test Begin

Test End

__l~QC\

CID# _~----;";;;~--.-_

Solvent -=....:.=............~""""---"......"..~o.>.-~ __

*Dilution Water ID# .,8~L
Total Hardness as CaC03 90 Total Alkalinity as CaC03 b~
COnductiVity (@os(c§Y/Salinity(ppt) 279 Temperature 2.0 ±\uC /
Technician 0 hr I<:/f 24 hr 'J) bJ 72 hr 96 hr _

Time Ohr Ifp~) 24br 1\ICl nbr 96hr _~__

Client QAlQC

Test Organism"f\ ,~e.1>\{)q~e..s;:. ¥nro:e,.) as.
Source ..89Ho.1\G ~)~y.s±c:M.S
ID# tH til ~b'L Age 02m 7 \\,\[$ ,

Size _

Loading _

Toxicant Test

Coneen. Chamber Number Surviving Dissolved Oxygen mg/l pH Temperature °C Condo
~/L Number 0 24 48 n 96 0 24 48 72 96 0 24 48 n 96 0 24 48 n 96 0

Co(\\\O , fO to to :'.<{ Y.7 '? ( ?--1 8.'2· ~.2- 2D 'LO 20 ''3 i 2..-

4 /0 \0 10 ; ,'7 '8.7 ~.( 1.D b'.O rg>.O 20 2D 1.0 ':rfio

(n 10 to ,0 -::;.~ 'g."? 8. I <6.0 ...,~ 7.Cf ZD 20 2-0 (-litD

~ )0 <l? l 7-1 '87 ~.\ 1·1 78 7.~ '2 o 1..0 2fJ g2JD

/0 ,0 o - +.1 f(.<i? - 1.<'{ 7.C(f - ?-O 20 - 9Z1C

lL 10 0 - ';}.1 9.0 - +." 7.~ '2,..0 20 - t.]qc:B-

Test Acceptability Limits: Survival in Controls: > or =90% For RBT: >6.0 and <10.8 pH: > 6.0 and < 9.0 Temperature ±.l °C
All Others (aI20°C): > 4.0 and < 9.1

QA Officer --'~:,;.;.+:;..",..~~.;...._4_----

We verify this data is true and correct.

~ask Manager ~i0:MN\
~roject Manager - ~t""L4---U9. \Cusum Chart Limits

_~ hLC50 --_r--------

*Dilution Water Code
Recon. - reconstituted water

'VS - very soft
S - soft
MH - moderately hard
H - hard
VH -v~ybard

SCOEPA00027518



Acute Test-48 Hr Survival
08/08/200014:00 Test 10: rppa864
08/10/200011:10 Lab 10: ORCHM-Corvallis Lab

Protocol: EPAA 93

Reviewed ~y:.JJhJ

I

10 100

Dose gmIL

REF-Ref Toxicant
NACL-Sodium chloride
PP

1.0 .-------~-------,

0.9

0.8

0.7

m0.6
c
[0.5
III

~ 0.4

0.3

0.2

0.1

0.0 +--.........-4....-4~..,.----.---. ........."T"T"'I"TT'I

1

Sample 10:
Sample Type:
Test Species:

ToxCalc v5.0

Trimmed Spearman-Karber
95%CL

6.7712 7.4604
6.7273 7.4060
6.8066 7.2811
6.8066 7.2811
6.7712 7.4604

1

0.1000
0.0000
0.0000

1.0000
1.0000
1.0000

7.1074
7.0585
7.0398
7.0398
7.1074

EC50

FHM864

Page 1

0.0%
5.0%

10.0%
20.0%

Auto-O.O%

LAB-Control
4
6
8

10
12

Trim Level

Conc-gm/L

Start Date:
End Date:
Sample Date:
Comments:

I
,I
I
,I
,I

I'
I
~I'

,I
il
;1,.

I
II'
I
ii'
I
I'
\1,

I
SCOEPA00027519



, "I ..' _.__- ~- ~ - -, -_.' -'~.- --
REFERENCE TOXICANT DATA SHEET

Date 6 -8 -CCl() Time I cf ( .;
Date f3~ I0 -00 Time \ \ '1..0

Client QA/QC'

Test Organism 1\J\IlrV\;U\es 1?fpt\\eJQS:.
Source A9UQ~tC:.., B,f) -5v~+e.tnS:..., 7
ID# Ftlrl 8te> 5 Age 7 do.Y6

)

Size _

Loading _

Reference Toxicant N0..C-\ Test Begin

CID# 257 Stock Solution 2fJ ~(l- Test End

Solvent Q\sA"\llid ~ertP ~
*Dilution Water "RecoY\j?)}f["FH~ ID# ~~&:{1_ / Q

Total Hardness as CaC03 :=J 0 Total Alkalinity as CaC03 CO 0

ccooaucnvlty:::ijIiIlhQ!~ Salinity (ppt) 2/9 Temperature 20 ~ '\ cC--,
Technician Ohr ~-r 24hr J>0i 48hr J~\A.\ 72hr 96hr _

Time 0 hr Ire<:,/ 24 hr Gct\'D 48 hr '\ \ 2.0 72 hr 96 hr _

Toxicant Test

Concen. Chamber Number Surviving Dissolved Oxygen mg/I pH Temperature °C Cond,
~L Number 0 24 48 72 96 0 24 48 72 96 0 24 48 72 96 0 24 48 72 96 0

(\~i"I+f('] \ 1D 10 \0 -:;a f?" ~.\ ~V R.0 ~.·2 2v' 20 20 3~(.1

4- lO ,.0 10 ?-.1- ~.(, ~l ct·D IX:-.l ~I 20 20 1..0 <::;4&1)1

to 10 q ~ ~a S,:7 ~l q.tJ ~.O ~.O 20 20 10 :J,'1'o
'R 10 (.3 0 1,1 r8:7 ~t2.-

~-Cf 7.9 "7,~ zv 2..0 10 ?Px) ,
10 10 (f) - 7-.1 ~,)? - :f-4 7.?f - 20 20 - (JJ1D,

12- 10 0 - 1.7 rt?~ - I.Ci '7;)< - ,/,. 20 - I/f}:r~C

I
Test Acceptability Limits: Survival in Controls: > or = 90% For RBT: >6.0 and <10.8 pH: > 6.0 and <9.0 Temperature ±.1 DC

All Others (at 20DC): > 4.0 and < 9.1

We verify this data is true and correct.

Task Manager -....k==&4,.::-:-:-~~...,.....->.----

. "

Statistical MeUlOdLd !MIned. ~'v\I\<l\l\

Cusum Chart Limits

-.1..eL h LC50 ..kw::--:=- _

*Dilution Water Code
Reeon. - reconstituted water

'VS - very soft
S - soft
MH - moderately hard
H -hard
VH - very hard

scoEPA00027520



Acute Test-48 Hr Survival
08/08/2000 14:15 Test ID: rppa865
08/10/2000 11:20 Lab ID: ORCHM-Corvallis Lab

Protocol: EPAA 93

ReviewedbY:~

10 100

Dose grnlL

REF-Ref Toxicant
NACL-Sodium chloride
PP

)

1.0 -r-----..........------,
0.9

0.8

0.7

g: 0.6
c
&. 0.5
III£ 0.4

0.3

0.2

0.1

0.0 +--.---...-4>-rT"T"T"T""""--'--'''-'''''''''~

1

Sample ID:
Sample Type:
Test Species:

ToxCalc v5.0

Trimmed Spearman-Karber
95%CL

5.9216 7.0566
5.9178 7.2400
5.8375 7.4942
6.3.141 7.0745
5.9216 7.0566

1

0.00('0
0.0000
0.0000

1.0000
1.0000
0.8000

6.4642
6.5456
6.6142
6.6835
6.4642

EC50

FHM865

0.0%
5.0%

10.0%
20.0%

Auto-O.O%

Page 1

LAB-Control
4
6
8

10
12

Trim Level

Conc-gm/L

Start Date:
End Date:
Sample Date:
Comments:

scoEPA00027521



REFERENCE TOXICANT DATA SHEET

Time

Time

96 hr-----
96 hr-----

Date 7- Zk-oJ
Date 7- ;2 "i -0"

11'7
1/tj5"

Test Begin

Test End

Client q&'QC Reference Toxicant
Test Organism G11;..;~t=;J "'I. ;U,l- CID# ;),,57 Stock Solution

Source .,;],1\, l,J)~ Solvent Q)?\.:I\v~
ID# c6) '2.(l':j Age ~ 2.<-t k rs. *Dilution Water __.L.1e~(."",~ftl......;.:..HI....- ID# _

Size Total Hardness_asCaC03 --:=:8:,..0________ Total Alkalinity as CaC03 _---'7:...0'-- _

Loading ~ducti~itY(~~~~/~;2J)SalinitY(ppt) __-=d..;;...l3_6_ _ _ _ _ _ _ _......:o:;;d-...;..o_1..:..1~_c- --:-_

TechillCIail---blif-- ~. 24 hr 48 hr-----
Time 0 hr (u'1( 24 hr 48 hr

Toxicant Test

Concen. Chamber Number Survivina Dissolved OX) zen m / I pH Temperature °C Condo

~"'rL- Number 0 24 48 72 96 0 24 48 72 96 0 24 48 72 96 0 24 48 72 96 0

Ca,"'-T{'JL- 1\ 5' ~ s: 1,'1 - 7.r S.> - 9,3- 20 2..:1 .3"1:;) lr;;,et

L ~ ~ s: 5 ~

,- 6.<; A s: ~ S- 8.0 q,D ~"3 - q,,-/ w 2P ,do Iv)' ~-
~ 1) S- 'S ?

~
(.D A s: ...

~ 13.0 Ct;D €.."'t ct, L/ w it.~-7~ - - -~ ,9-0

I
? f> s: S,.

I.)
...,.

5 ~.o 4,0 4,'-1 ,;)0A ~ s - 16.2.- - 20 2.-? ·1~2.0-
J 5 S; G ~

2.D A ~ c .3 aD - c:Z/J '2>.<: - .4:', o i 2.) z.:> ;;0 LtlSO
I

~ 5' ~ t.(.-
''>.0 A ::; ~ D g-t - dt l

~'l - Lt,/ "20 z» .,,)0 3:3~O

J. 13 "..- :t 0
~

Test AcceptabilityLimits: Survival in Controls: > or =90% For RBT: >6.0 and <10.8 pH: > 6.0 and < 9.0 Temperature ±.l °C
All Others(at 20°C): > 4.0 and < 9.1

Statistical Method lS-iooflY\rd SfeorMm'\. }{qrbe.v:

*Dilution Water Code
Recon. - reconstituted water
VS - very soft
S ' -soft
l\1H - moderately hard
H - hard
VH - very hard

Cusum Chart Limits

2.2

TO 2. ...~

We verify thisd'~ correct.

Task Manager~

Project ~an_ager~~
QAOfflcer~ _

~_/ '.

scoEPA00027522



Acute Test-48 Hr Survival
07/26/200010:45 Test ID: rcda1219
07/28/2000 11:45 Lab ID: ORCHM-Corvallis Lab

Protocol: EPM 93

Reviewed by:.w

T

J
1 10

DosegmiL

REF-Ref Toxicant
NACL-Sodium chloride
CD

1.0 'T"'""-------~~-___,

0.9

0.8

0.7

=0.6c
&. 0.5
en.! 0.4

0.3

0.2

0.1

0.0 +--....-......................-...,,........,..-.-"T"'I"TT'I"!
0.1

Sample ID:
Sample Type:
Test Species:

ToxCalc v5.0

Trimmed Spearman-Karber
95%CL

2

1.9966 2.4409
1.9803 2.4803
1.9536 2.5329
1.8506 2.7078
1.9966 . 2.4409

1.0000
1.0000
1.0000
1.0000
0.8000
0.0000

1

2.2076
2.2162
2.2244
2.2386
2.2076

1.0000
1.0000
1.0000
1.0000
0.6000
0.0000

EC50

Page 1

0.0%
5.0%

10.0%
. 20.0%

Auto-O.O%

LAB-Control
0.5

1
1.5

2
3

Trim Level

Conc-gmiL

Start Date:
End Date:
Sample Date:
Comments:

I
I
I
I
I)
I,
,I

I
I
I
:1
I
I
,I
I'
I
I'
I
I
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TaskManager b~~ ~\\\j\f\,.
Project Manager Cf?(tf-1U< ~iU/..4-l.- ___

QA Officer d /tf/f/-Jr--,
./ //

to/,/

Cusum Chart Limits

::1. (

Growth

~ C!r-'t~'JJ1<:,%QJ:,

Endpoint IC25

Survival ~, 3>

CHMHIU.

Concentration Number of Live Dissolved Oz Specific
or Day Organisms (mg/l) pH Temperature Conductivity

Percent A B C D Pre Post Pre Post (0C) (umbos/em)
0 10 10 10 10 K'l- ~.3 "A..~ "1(C(..,
1 L.:J /0 10 10 ..., ;/,( lIt CS:q t6,1<.' .~ Z9 d

2 ( I~ 10 /D teJ trb v{~ 4<~ 3(~ z-: 1."'" S-
Control 3 l-r lO to 10 :J.e"'1-- EL~ »; :L ?,.~ .z.S 2-'(>1

4 'ro to 16 to ~,k. s.. ~.1- g_3 7.15 2.~lo
5 10 ;0 10 '9 ;. I r ~,., 0,.3 ~ .1r "].c;- -z.6 e
6 {f) ;Q 10 e, -:j.ip <,(./ g./ «. , Z< 2-1 .•:1.
7 '1 10 If::) q '1:.(." S'. I, 2C;;

0 10 10 .,}"';lO'" 10 R+ 8.2- ,

1 If) 10 :r'!t" In "J ;1 ') (:, ~ :<.. 'i?8 ? ~'-6

2 10 iii ~ R) ~,0 k,~ g,L- q I Lrt I ~ '-(
U':; 3 to j<C1 0\ ID .~<~ q, <~ 'P", <, ':), :J ~(p

4 0 TO ct 10 ~.<;+ 'R • \ g., ~.:J, '4 (,,~

5 10 C1 <1 to ':1-d:'1 g.o g<z.- Cb<'-t ZS- -=<:;'""2-
6 ie' ot Of I,'") ":f-&

m~D~
:i-<.fc

7 1("") q q In 1-..~ 'l.O
0 10 10 10 10 . - .2-
1 fO tD '0 1(\ "),) It'S if.?. ~eJ [l..{ .9~

2 b ,0 '0 10 .., ) ~;, <3 (2 'if." ; MiO
1.U 3 10 , r» 10 If.;) -::h'1-- <;J;'S 6. l '5>- 0 /s'BS'

4 f.;. '.-J IV IV '::t. ~ i' .2- :is .1 1if ~ «, '1'-I
5 iU 10 to to -q, b fJI} ¥J.o f1<"J:, 7,<:; i0~

6 7 0 10 (0 (0 1--q.- ~-I -q.-'ry 'i<' I f 1~f7~

7 10 (0 10 CJ 7f-<\ - <;5.0
0 10 10 10 10 ~ ,4- ~ .:3
1 [0 [0 to /0 -; 7 ),£ ~,"2.. ~ r '"l <'L?UJ
2 / D Ie .0 It) "";,.'l is! <;ld ~ ;t '") ,3D

2.U 3 10 to tcJ to -':f. '*1 6'.2- 'O-,CJ -""]."1 ,2- ~oo
4 1° rC:l 10 10 ~.q <i.0 'X I '1( 2- 7;r(..O
5 q " 16 /0 -J. ( f{q ?-,~t f{1k5 'i1,3 If~ 2?~s;-

6 q C, (), (0 ~:f_ '1-5( 'i5 .1 2~9'h

7 'if - « to "')..c; 8".0e-

O 10 10 10 10 - (SA.. 8'.2- 25 ~571J

1 'i? :J /0 ~ -..,,') 7e ~,f jJr I 2, Llt.(Co

2 s R ((j '0 '1,1)" '6, 8 1t..7 \') ,2.., zS '1<:;'"l.(d

4.U 3 'b ~ to to -=tl'1- (3.5 ~.o p.tl Ze;- U..s.-oo
4 ~ f< 10 to "4.8 ql "3.0 s ,f') z.e:; 4S~O

5 f I .., ~ '0,( {/.,z.- q.~ '0,...'3 2S'" '-itO~O
6 I I Z ;:< ':J-.(.. <l.' =t<'t ~ ·0 7_~ c.fl.../I,..,n
7 ; I L :;~ - CI.D - 2-';-
0 10 10 10 10 '~.t+~ (s".U 2b (",9RO
1 o 0 i) , ~i"2., If) iJ, '6.( f,-n,0
2 0 u 0 ?) IrS" ~d ~.o ~(O he;:LfO

H.U 3 ~L.
4
5
6
7

( t: -<1 ~.J,~ ... q '&-

I: FATHEAD MINNOW7-DAYSURVIVAL AND WATER QUALITY DATA

Client Ref !ox - ' A~\ c".\.<;+- " Date Initiated I ~25~cO Time '1415

I
Sample Description NaD '--' Fif/I:L..;{:;.. 8"70 Date Terminated 'B- I-DO Time IZ3r)

, Technician: Day 0 S)~ Day 1IJIt Day 2 /WA Day 3 fJj;Day 4~Day 5~ Day 6 t.c(....Day 7 /(',J.

Time DayOJ.1.LSDayll,:.jO Day2 j03U Day 3 !f;J,o Day 4 i~lODay5~Day6t1l1..-Day7 (Z.:Z:;

I
I
"II
'I
I
I
I
I
I:
I
I
I
I'
I,
I
I
I

scoEPA00027524



Concentration Tare Total No. of
or Percent Replicate Weight (gm) Weight (gm) Fish

Control A t·(,)~J50 l,()555'1 q
B l,tJ~nh3 L05LJ~;t. io
c \ J O.5Lf 20 I. O'5'84~ 10
D L033~( /. 03~34 q

0.3 A I· 034Q I 1.040&5 /0

B I. 042:>+~ I.D 4~40 q
c 1,05533 1.05~~ ~ q
D \. 0 c.{ 0.31- L 04'-109 10

1.0 A I.05SQI /'OI.lJOIO /0
B I.050ca'1 l,055DI In
C L DL(01-3 I, 051 'if 1- In
D \.04lJ~1 I , o-t-! t I q

-,

2.0 A I. 04'(f ~~ LOSIL/(o <t
B I ' n5~~ 9- l, 055,::J L/ 1-
C l'O438~ j.04'1/3 <;?'

D I· OY'g'3--.:r I.05d.~a. //J

4.0 A I.0306d. i ,O3()-:lO I
B l,0303'1- 1.0305<5 I
c 1.04'7 L,S t. OLiS'41- "2-
D f. 04048 LOY I ~1- ~

8.0 A \. 033GI -
B \.O.Q":}QS -
c \.OLlI~O -
D \.O'5J'.:\').. -

FATHEAD MINNOW 7-DAY GROWTH DATAI
.Ii
I
I
I
I
Ii
I
I
I
I
I
I.
I
,I'
I
I
I
I

Client

Sample Description

RefTox - a,'JI1.41 Species ID# FIlItL ti=. g&0

Start Date 1-Z~-aO

scoEPA00027525



Transform: Arcsin Square Root Isotonic
Conc-grnIL Mean N-Mean Mean Min Max CV% N Mean N·Mean -
LAB-Control 0.9500 1.0000 1.3305 1.2490 1.4120 7.072 4 0.9665 1.0000

0.3 0.9750 1.0263 1.3691 1.2490 1.4120 5.854 4 0.9665 1.0000
1 0.9750 1.0263 1.3713 1.2490 1.4120 5.942 4 0.9665 1.0000
2 0.8250 0.8684 1.1544 0.9912 1.4120 15.615 4 0.8250 0.8536
4 0.1750 0.1842 0.4217 0.3218 0.5796 29.582 4 0.1750 0.1811
8 0.0000 0.0000 0.1588 0.1588 0.1588 0.000 4 0.0000 0.0000

Reviewed by: Jfv'-ToxCalc v5.0

4
0.9000
1.0000
0.9000
1.0000
0.3000
0.0000

3

Larval Fish Growth and Survival Test-7 Day Survival

1.0000
1.0000
1.0000
0.8000
0.2000
0.0000

Test ID: rppc860 Sample 10: REF-Ref Toxicant
Lab 10: ORCHM-Corvallis Lab Sample Type: NACL-Sodium chloride
Protocol: EPAF 94-EPA Freshwater Test Species: PP

2
1.0000
0.9000
1.0000
0.7000
0.1000
0.0000

1
0.9000
1.0000
1.0000
0.8000
0.1000
0.0000

Page 1

LAB-Control
0.3

1
2
4
8

Conc-grnIL

Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.93054 0.868 0.57443 0.35208
Bartlett's Test indicates equal variances (p =0.60) 2.73601 13.2767

Linear Interpolation (80 Resamples)
Point gmIL SO 95% CL(Exp) Skew
IC05 1.3416 0.2659 0.7892 2.4562 0.1856
IC10 1.6832 0.2470 1.1974 2.4492 0.3341
IC15 2.0108 0.1984 1.3078 2.4505 -0.3340 1.0
IC20 2.1595 0.1556 1.6608 2.5593 -0.4083 0.9
IC25 2.3082 0.1392 1.9068 2.6697 -0.3124
IC40 2.7542 0.1145 2.3900 3.0547 -0.3338 0.8

icso 3.0516 0.1044 2.7122 3.3251 -0.2405 0.7

CD 0.6

:g 0.5
0
~ 0.4
CD
a: 0.3

0.2

0.1

0.0

-0.1
0 2 4 6 8 10

Dose grnIL

Start Date: 07/25/200014:15
End Date: 08/01/2000 12:30
Sample Date:
Comments:

I
I
I
I
I
I
I
I
I
I
I
I·
I
I
I
I
I
I
I
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Transform: Untransformed 'Isotonic
Conc-gmIL Mean N-Mean Mean Min Max CVO/O N Mean N-Mean
LAB-Control 0.3922 1.0000 0.3922 0.3130 0.4280 13.614 4 0.4181 1.0000

0.3 0.4389 1.1190 0.4389 0.3720 0.5340 16.981 4 0.4181 1.0000
1 0.4230 1.0784 0.4230 0.3470 0.5140 16.261 4 0.4181 1.0000
2 0.3300 0.8413 0.3300 0.2870 0.3850 12.307 4 0.3300 0.7894
4 0.0842 0.2148 0.0842 0.0480 0.1390 46.381 4 0.0842 0.2015
8 0.0000 0.0000 0.0000 0.0000 0.0000 0.000 4 0.0000 0.0000

Reviewed by: ~"'--ToxCalc v5.0

Larval Fish Growth and Survival Test-7 Day Biomass
Test ID: rppc860 Sample ID: REF-Ref Toxicant
Lab ID: ORCHM-Corvallis Lab Sample Type: NACL-Sodium chloride
Protocol: EPAF 94-EPA Freshwater Test Species: PP

1 2 3 4
0.4090 0.4190 0.4280 0.3130
0.5340 0.4620 0.3878 0.3720
0.4190 0.4120 0.5140 0.3470
0.3230 0.2870 0.3250 0.3850
0.0680 0.0480 0.0820 0.1390
0.0000 0.0000 0.0000 0.0000

Page 1

LAB-Control
0.3

1
2
4
8

Cone-gmIL

Start Date: 07/25/200014:15
End Date: 08/01/200012:30
Sample Date:
Comments:

Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.96523 0.868 0.23292 -0.5364
Bartlett's Test indicates equal variances (p =0.78) 1.78054 13.2767

Linear Interpolation (80 Resamples)
Point gmIL SO 95% CL(Exp) Skew
IC05 1.2374 0.2428 0.1343 1.5540 -1.4320
IC10 1.4747 0.2320 0.4697 2.1081 -0.5163
IC15 1.7121 0.2328 0.8970 2.3320 -0.3823 1.0
IC20 1.9494 0.1861 1.4000 2.4424 -0.1684 0.9
IC25 2.1339 0.1549 1.6498 2.5909 -0.1830 0.8
IC40 2.6442 0.1243 2.2535 3.0357 0.0342
IC50 2.9845 0.1126 2.6727 3.3618 0.2679 0.7

0.6
G)

0.5fIl
c
8. 0.4

=0.3a:
0.2

0.1

0.0

-0.1 .... ,

-0.2

0 2 4 6 8 10

OosegmIL

I
.1,

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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Footnote: Ceriodaphnia dubia testshould be terminated when 60% of the control organisms have produced their
third brood, or at the end of eight days, whichever occurs first.

CHMHIU

--"{ -2S-0aTest StartDate

Sample ID#

Statistician --=JJ",-,-,,-~-,=--- _

Cusum Chart Limits Task Manager~\"MM
O:1\S 10 2.52)·· Projec'Manager~~. J~va ........

0,00 to . \. \~ QA Officer ---?~"""'~"7/"----<:::...~,.<Z:l.Jib~ _

QNQC - A\;\'~'Qst

NaCI - 50 ::J/L

Endpoint

Survival

Ceriodaphnia dubia
Survival and Reproduction

Reference Toxicant Test Data Summary

Reproduction

Ceriodaphnia Lot#

Sample Description

Client
-------~..:....=..------E::-'l__-'---

Percent Total
or Total Young Per Replicate # Alive Live

~ oncentranoru A B C D E F G H I J Adults Young

Control ~() 27 3\ ~( 27 ~O '2.~ l~ ~L 2~ '0 z.<g~

0.25 gIL 21 25 2~ 25 2C) 25 32 2~ 30 2.-7 10 211

0.5 gIL 2(:) 23 2'6 2i\- 110 Z~ 2~ 7:>0 \9 2~ to '2-tSfp

1.0 gIL \7 19 \7 10 lb -\L (P@ 7 \2 ~ '€ \l~

1.5 gIL 2· 2- 7@ to <6 3 ~ 0 3 9 9. 7:JCj

2.0 gIL ~ ~ ~ ~ 0 o 0 ~ 0 0 S 0
4.0 gIL @ ~ @ @ @ @ ~ @ @) @J 0 0

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

-
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I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

CKNIHILL
CERJODAPHNlA 7-DAY SURVIVAL AND REPRODUCTION DATA

Client QA / QC - AU.~L\S.-\- Test Beginning: Date ..)-25'"-0"" Time IISS"
Sample Description NaCI - 50~/L 'STocK Test Ending : Date 7-~\-G-O Time \010

CeriodaphniaLot# @ntt . ~utionWater kv-·~iVI4 LPi-"~ ID# _(:....~...;;..t;,.-=-D _

Technician Day 1~Day 2 1)t;;, Day 3~Day 4 tvls;. Day 5 !ifJJ....- Day 6~Day 7 __

Time Day 1..L.UQ.Day2 CR1SDay3}3'ZO Day 4 O"6jDDay 5 IUJ Day 6 .l.Q.LQDay 7 __

Percent or Replicate No. Live Total
cr:onceJlli£,tiOJi) Day A B C D E F G H I J Adults Live Young

1 0 0 0 0 0 0 0 0 0 r., \0 0<:../

2 o o O o 0 0 0 0 0 n 10 n
3 u: 5 tP l \ 4- 0 0 0 1.1- 0 /0 40

Control 4 0 o d 0 U 0 q. LQ D (e /0 J..O
5 II 10 ~ rZ.. 1"2, II /i) 1""2- 73 /<5 /0 /10
6 tiS l'l. t~ \+ \\ I~ to 0 IS \2- "1<0 ll~
7

1 0 0 0 0 0 0 0 0 0 '0 10 0
2 () 0 n 0 0 r. r: 0 0 0 10 0
3 0 ..s "3 Li- e, IJ-- (p 5" s: C+- 10 4;!-

0.25 gIL 4 5~ () c) C) 0 0 0 c) <:.") c::J /0 oS

5 U ~ 9J 0 9' 10 l[ 1/ /v ( 0 10 ge
6 1(P l~ 11- ts (If- ti is' 12- \5 1.3 iO I~{-",

7

1 0 0 0 0 0 0 0 0 0 0 Jf) 0
2 0 0 0 o 0 0 0 0 0 0 10 n
3 (j- 5 'Lj-

I 1 3 tot y- u- :s (.., IV Lll
0.5 gIL 4 0 0 d r: o 0 e» 8 0 0 /0 o

5 q --::r 'Y i J, /0 4 1 ( U Cj' /0 &;0
6 l~ If (5 il 12- I~ It IS' 10 'I :s \("') 11-S
7.
1 0 0 0 0 0 0 0 0 o 0 to 0
2 () () 0 0 0 0 0 0 0 O~1"\ ~ tJ
3 lj v: ::J J.t 4- S (p if- :g f ~ :S-=f-

1.0 gIL 4 n c) CJ c> C' o cJ 0 u I cr 0

5 ( 1- III "3 Lf- 4 IF;) 0 3 I 6 33
6 "7 ~ ~ :3 8 ~ I -3. "

I '8 t+~,
7 tV V
1 0 0 0 0 0 0 (J 0 0 0 10 0
2 C 0 0 0 n 0 0 0 I) (/ /0 0
3 0 D 0 cJ (j a 0 c) 0 o 11"\ ()
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CHMHIU CERIODAPHNIA WATER QUALITY DATA

Client QAIQC - A\.L~ll&-\- Initiated Date (·zr·c.?17 Time II§" AdultsIsolatedDate {."2.,-,\.c;V Time ,'2;.J..;,J

Sample Description . N.d' - 50 ",71- SI,D<]J,. Terminated D'0-,,-1-00 TIm, -\....:::;;o:'-::\O~·- Neo'sCollectedDate ".,.2.'1.Vf,} TimelZ.vJ

Technician Day 0 ~ Day 1 ::b:b\ Day 2 D\0 Day 3 ~ Day 4 fill 5 Day 5 @ Day 6 1>W Day 7 _

Time Day 0 (1..3.:> Dayl 1\\0 Day 2 ()q
'
t 5 Day 3 ,)~~ Day 4 jO/0 Day 5 V'ttJ'6 Day 6 lD\O Day7 _

Percent pH Conductivity (pmhos/cm)
or Dissolved Oxygen (mg/l) Day Day

Concentration 0 1 2 3 4 5 6 7 0 1 2 3 4 5 6 7 0 1 2 3 4 5 6 7
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Ceriodaphnia Survival and Reproduction Test-6 Day Survival
Start Date: 07/25/2000 11:55 TestlD: rcdc1218 Sample 10: REF-Ref Toxicant
End Date: 07/31/200010:10 Lab 10: ORCHM-Corvallis Lab Sample Type: NACL-Sodium chloride
Sample Date: Protocol: EPAF 94-EPA Freshwater Test Species: CD
Comments:
Conc-gmIL 1 2 3 4 5 6 7 8 9 10
LAB-Control 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000

0.25 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
0.5 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000

1 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 0.0000 1.0000 1.0000 0.0000
1.5 1.0000 1.0000 0.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000

2 0.0000 0.0000 0.0000 0.0000 1.0000 1.0000 1.0000 0.0000 1.0000 1.0000
4 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Not Fisher's 1-Tailed Isotonic
Conc-gmIL Mean N-Mean Resp Resp Total N Exact P Critical Mean N-Mean
LAB-Control 1.0000 1.0000 0 10 10 10 1.0000 1.0000

0.25 1.0000 1.0000 0 10 10 10 1.0000 0.0500 1.0000 1.0000
0.5 1.0000 1.0000 0 10 10 10 1.0000 0.0500 1.0000 1.0000

1 0.8000 0.8000 2 8 10 10 0.2368 0.0500 0.8500 0.8500
1.5 0.9000 0.9000 1 9 10 10 0.5000 0.0500 0.8500 0.8500
*2 0.5000 0.5000 5 5 10 10 0.0163 0.0500 0.5000 0.5000
*4 0.0000 0.0000 10 0 10 10 0.0000 0.0500 0.0000 0.0000

Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV TU
Fisher's Exact Test 1.5 2 1.73205

Linear Interpolation (80 Resamples)
Point gmIL SO 95% CL Skew
IC05 0.6667 0.2869 0.5833 1.5359 1.8536
IC10 0.8333 0.3721 0.6667 1.5833 -0.1752
IC15 1.5000 0.3342 0.7500 1.6254 -0.9145 1.0
IC20 1.5714 0.3005 0.8333 2.0000 -1.3277

0.9
IC25 1.6429 0.2777 0.9167 2.1250 -1.3520
IC40 1.8571 0.2285 1.6870 2.5000 0.9551 0.8

IC50 2.0000 6.3028 1.7688 2.7500 0.4559 0.7

~ 0.6
c
&. 0.5
IIJ
~ 0.4

0.3

0.2

0.1

0.0

0 2 3 4 5

DosegmIL
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Ceriodaphnia Survival and Reproduction Test-Reproduction
Start Date: 07/25/200011 :55 Test 10: rcdc1218 Sample 10: REF-Ref Toxicant
End Date: 07/31/2000 10:10 Lab 10: ORCHM-Corvallis Lab Sample Type: NACL-Sodium chloride
Sample Date: Protocol: EPAF 94-EPA Freshwater Test Species: CD
Comments:
Conc-gmIL 1 2 3 4 5 6 7 8 9 10
LAB-Control 30.000 27.000 31.000 37.000 27.000 30.000 28.000 18.000 32.000 28.000

0.25 27.000 25.000 23.000 25.000 29.000 25.000 32.000 28.000 30.000 27.000
0.5 26.000 23.000 28.000 24.000 26.000 28.000 24.000 30.000 19.000 28.000

1 17.000 19.000 17.000 10.000 16.000 12.000 6.000 7.000 12.000 0.000
1.5 2.000 2.000 0.000 6.000 8.000 3.000 6.000 0.000 3.000 9.000

2 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
4 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Transform: Untransformed 1-Tailed Isotonic
Conc-gmIL Mean N-Mean Mean Min Max CV% N t-Stat Critical MSD Mean N-Mean
LAB-Control 28.800 1.0000 28.800 18.000 37.000 16.756 10 28.800 1.0000

0.25 27.100 0.9410 27.100 23.000 32.000 10.061 10 0.912 2.223 4.145 27.100 0.9410
0.5 25.600 0.8889 25.600 19.000 30.000 12.516 10 1.716 2.223 4.145 25.600 0.8889
*1 11.600 0.4028 11.600 0.000 19.000 51.596 10 9.225 2.223 4.145 11.600 0.4028

*1.5 3.900 0.1354 3.900 0.000 9.000 81.488 10 13.355 2.223 4.145 3.900 0.1354
2 0.000 0.0000 0.000 0.000 0.000 0.000 10 0.000 0.0000
4 0.000 0.0000 0.000 0.000 0.000 0.000 10 0.000 0.0000

Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.96408 0.93 -0.5846 1.13594
Bartlett's Test indicates equal variances (p =0.10) 7.78361 13.2767
Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV TU MSDu MSDp MSB MSE F-Prob df
Dunnett's Test 0.5 1 0.70711 4.14546 0.14394 1217.95 17.3822 9.6E-19 4,45

Linear Interpolation (80 Resamples)
Point 'gmIL SD 95% CL Skew

4 52 3

DosegmIL

ReviewedbY:~

0.8

91 0.6
c
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ToxCalc v5.0Page 1

IC05* 0.2118 0.1425 0.0860 0.5439 0.7847
IC10 0.4467 0.1284 0.1720 0.5982 -0.3241
IC15 0.5400 0.0821 0.2727 0.6506 -1.4991
IC20 0.5914 0.0507 0.5090 0.7009 -0.0206
IC25 0.6429 0.0489 0.5662 0.7512 0.1996
IC40 0.7971 0.0498 0.7171 0.9171 0.5078
IC50 0.9000 0.0568 0.8111 1.0271 0.3855
* indicates IC estimate less than the lowest concentration
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SENDING LABORATORY:

I
I
I North Creek Analytical - Portland

9405 SW Nimbus Ave.

Beaverton, OR 97008

I Phone: (503) 906-9200

Fax: (503) 906-9210
Project Manager: Howard Holmes

SUBCONTRACT ORDER

North Creek Analytical - Portland

P008136

RECEIVING LABORATORY:

CH2M Hill - Corvallis

2300 NW Walnut

Corvallis, OR 97330

Phone :1-541-758-0235

Fax: 1-541-752-0276

{30u

1 of I

8-8- 0 0

Date

BIOASSAY

Laboratory ID Comments

ReceIved By

Expires

08/08/00 08: 15

Sampled: 08/07/00 08:15

Date

Due

Water

08/14/00 17:00

Other (A)

Containers Supplied:

Subcontract Outside

Released By

Sample ID: P008136-01

I
I Analysis

I
I
I
I
I
I
I
I
I
I
I
I
I
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BIOASSAY

CommentsLaboratory ill

CH2M Hill - Corvallis

2300 NW Walnut
Corvallis, OR 97330

Phone: 1-541-758-0235

Fax: 1-541-752-0276

RECEIVING LABORATORY:

SUBCONTRACT ORDER

Expires

08/10/00 08:00

North Creek Analytical - Portland

P008136

08/14/00 17:00

Water

Due

Other (A)

Containers Supplied:

Subcontract Outside

Subcontract Out .

Sample ill: P008136-0l

Sample ill: P008136-02

Analysis

SENDING LABORATORY:

I
I
I North Creek Ana1ytical- Portland

9405 SW Nimbus Ave.
Beaverton, OR 97008I Phone: (503) 906-9200

Fax: (503) 906-9210
Project Manager: Howard Holmes

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I Released By Date

C02lo~O~OL
.,~. D~Y\ a.\lf\ \\0.\ =: Ji-()~

Received By Date

1 of 1
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8~ t2-00
Date

BIOASSAY

BIOASSAY

Comments

BIOASSAY

Laboratory In

RECEIVING LABORATORY:

CH2M Hill - Corvallis

2300 NW Walnut
Corvallis, OR 97330

Phone :1-541-758-0235

Fax: 1-541-752-0276

SUBCONTRACT ORDER

Expires

0811210008:10

08/08/00 08:15

North Creek Analytical - Portland

P008136

Sampled: 08/11/00 08: 10

Sampled: 08/07/00 08: 15

Water Sampled: 08/09/00 08:00

Water

Due

08114/00 17:00 08/10100 08:00

08/14/00 17:00

Water

08114/00 17:00

Other (A)

Other A

Containers Supplied:

Containers Supplied:

Other A

Containers Supplied:

Subcontract Outside

Subcontract Outside

Subcontract Outside

Analysis

Sample In: P008136-01

Sample In: P008136-03

Sample In: P008136-02

SENDING LABORATORY:

I
I
I
I
I

I
I
I North Creek Analytical- Portland

9405 SWNimbusAve.
Beaverton, OR 97008I Phone: (503) 906-9200
Fax: (503) 906-9210
Project Manager: Howard Holmes

I
I
I
I
I
I
I
I
I

Released By

I
Date Received By Date

1 of 1

scoEPA00027536



- - - - - - - - - - - - - - - - - - ..

VALUE

OTHER

REFWD

C.O.D.
AMOUNT

PiCK·UP

STORAGE

DEliVERY
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BIOASSAY REPORT
ACUTE AND CHRONIC BIOASSAYS
Conducted October 10 through 17, 2000

Prepared for

NORTH CREEK ANALYTICAL
WACKER SILTRONICS

Prepared by

CH2MHILL
2300 NW Walnut Boulevard

Corvallis, Oregon 97330

October, 2000
Lab ill No. C02751
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INTRODUCTION

CH2M Hll.L conducted acute and chronic definitive tests. on samples provided by North
Creek Analytical Beaverton, Oregon (Wacker Siltronics). The organisms tested were the
water flea (Ceriodaphnia dubia) and the fathead minnow (Pimephales promelas). The tests
were conducted from October 10 through 17, 2000.

METHODS AND MATERIALS

TEST METHODS

The acute tests were performed according to: Methods for Measuring the Acute Toxicity of
Effluents to Freshwater and Marine Organisms, Weber C., et. al. (1993); EPN600/4
90/027F and Whole Effluent Toxicity Testing Guidance Document, Oregon Department of
Environmental Quality, January 1993.

The chronic test methods were performed according to: Short-Term; Methods for Estimating
the Chronic Toxicity ofEffluents and Receiving Waters to Freshwater Organisms, Weber, C.
et al. (1994); EPN600/4-91/002 and Whole Effluent Toxicity Testing Guidance Document,
Oregon Department of Environmental Quality, January 1993.

TEST ORGANISMS

The Ceriodaphnia dubia used in the tests were obtained from CH2M lllLL's in-house
cultures. The Ceriodaphnia dubia used in the chronic test were less than 24 hours old and
within an 8-hour age range at test initiation. The Ceriodaphnia dubia used in the acute test
were less than 24 hours old at test initiation. The fathead minnows used in the tests were
obtained from Aquatic Bio-Systems, Fort Collins, Colorado. The fathead minnows used in
the chronic test were less than 24 hours old at test initiation. The fathead minnows used in
the acute test were 8 days old and acclimated to test conditions for less than 1 day prior to
testing. All organisms tested were fed and maintained during culturing, acclimation, and
testing as prescribed by the EPA (1994). The test organisms appeared vigorous and in good
condition prior to testing.

DILUTION WATER

The dilution water used in the tests was moderately hard reconstituted water with a hardness
of 96 and 92 mg/l as CaC03, alkalinity of 66 and 66 mg/l as CaC03, and pH of 8.0 and 8.2.

1
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TEST CONCENTRATIONS

The concentrations tested in both the acute and chronic tests were 3, 10, 17, 50, and 100
percent effluent with dilution water for the control. The concentrations for the Ceriodaphnia
dubia acute test were run in quadruplicate with five organisms per replicate. The
concentrations for the fathead minnow acute test were run in duplicate with ten organisms
per replicate. For the chronic Ceriodaphnia dubia test, 10 organisms per concentration were
used with 10 test vessels per concentration and one organism per vessel. For the fathead
minnow chronic test, 10 organisms per chamber with four chambers per concentration for a
total of 40 organisms per concentration were used.

SAMPLE COLLECTION

Samples were collected on October 9, 11, and 13, 2000 and transported to CH2M HILL's
Corvallis Aquatic Toxicology Laboratory by Greyhound Bus. The samples were stored in
the dark at 4DC until test solutions were prepared and tested. Chain of custody forms for
sample collection are provided in Appendix C.

SAMPLE PREPARATION

Samples used during these tests were filtered through a 60 urn net upon arrival and
temperature was adjusted prior to each daily renewal.

MONITORING OF BIOASSAYS

Samples were monitored on arrival for hardness, total residual chlorine, ammonia, and
temperature.

The acute tests were monitored at initiation for pH, conductivity, and dissolved oxygen, and
every 24 hours thereafter for dissolved oxygen, pH, and mortality. Conductivity was again
measured at test termination. Temperature was monitored continuously throughout the 48
hour test periods.

For the chronic tests, pre- and post-renewal solutions were monitored for dissolved oxygen
and pH daily in the control and all concentrations tested. Conductivity was measured in each
new sample (100 percent effluent) and in the control. Ceriodaphnia dubia survival and
neonate production was monitored daily in the chronic test. According to EPA (1994),
Ceriodaphnia dubia tests should be terminated when 60 percent or more of the surviving
female Ceriodaphnia dubia in the controls have produced their third brood and at least 15
neonates per adult are produced. Fathead minnow mortality was measured daily and fish
growth was measured by dry weight analysis at the conclusion of the test.

2
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DATA ANALYSIS

ACUTE BIOASSAYS

RESULTS AND DISCUSSION

The raw data sheets are presented in Appendix A. The results of the Ceriodaphnia dubia
acute test are summarized in Table 1.

3\..

Table 1
Summary of Acute Results

Ceriodaphnia dubia
Percent Survival

Concentration (%) Ohr 24 hr 48 hr
Control 100 100 100

3 100 100 100
10 100 100 100
17 100 100 100
50 100 95 85
100 100 90 Oa

a Indicates a statistically significant reduction from control at pless
than 0.05 using Steel's Many-One Rank Test.

For the Ceriodaphnia dubia acute test, the no observed effect concentration (NOEC) and the
lowest observed effect concentration (LOEC) were 50 and 100 percent effluent. The LCso
was 61.9 percent effluent. Survival in the 100 percent effluent was 0 percent.

The effects measured during the acute tests included survival over the exposure period. The
effects measured during the Ceriodaphnia dubia chronic test included survival and
reproduction over the exposure period. The effects measured during the fathead minnow
chronic test included survival and growth over the exposure period. For the chronic tests,
statistical analyses performed were those outlined in Short-Term Methods for Estimating the
Chronic Toxicity of Effluent and Receiving Waters to Freshwater Organisms, EPAl600/4
91/002, using Toxcalc, version 5.0. Dunnett's Procedure, Bonferroni T-test, or Fisher's Exact
Test was used to compare the survival data and Dunnett's Procedure or Bonferroni T-test was
used to compare the reproduction or growth data between the control and each effluent
treatment. When the assumptions of normality or homogeneity of variance necessary for
Dunnett's Procedure or Bonferroni T-test could not be met, Steel's Many-One Rank Test or
Wilcoxon Many-One Rank Test with Bonferroni Adjustment was used to analyze the data.
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The results of the fathead minnow acute test are summarized in Table 2.

Table 2
Summary of Acute Results

Fathead minnow
Percent Survival

Concentration (%) Ohr 24 hr 48 hr
Control 100 100 100

3 100 100 100
10 100 100 100
17 100 100 100
50 100 100 100
100 100 100 100

For the fathead minnow acute test, the no observed effect concentration (NOEC) and the
lowest observed effect concentration (LOEC) were 100 and greater than 100 percent effluent.
The LCso for the test was greater than 100 percent effluent.

Dissolved oxygen concentrations remained at 40 percent saturation or greater throughout the
testing period. Acute test temperatures remained in the range of 20±1°C. The tests
proceeded without interruption or incidence that could have affected test results.

4
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CHRONIC BIOASSAYS

Table 3 summarizes the results of the Ceriodaphnia dubia chronic test.

Table 3
Ceriodaphnia dubia

Chronic Results
Concentration Percent No. Young

(%) Survival Per Adult
Control 90 26.0

3 100 19.5b

10 40a 7.0
17 Oa 0.6
50 Oa 0.0
100 Oa 0.0

b Indicates a statistically significant reduction from control at pless
than 0.05 using Wilcoxon Two-Sample Test
a Indicates a statistically significant reduction from control at p less than
0.05 using Fisher's Exact Test.

The test results indicated a statistically significant reduction in survival at the 10, 17, 50, and
100 percent effluent concentrations when compared to the control and a reduction in
reproduction at the 3 percent effluent concentration. Control survival was 90 percent. The
no observed effect concentration (NOEC) and the lowest observed effect concentration
(LOEC) were <3 and 3 percent effluent.

The IC25 value (the concentration of effluent causing a 25 percent reduction in biological
measurement, e.g. growth) was calculated on the Ceriodaphnia dubia reproduction. The IC25

value for reproduction was 3.0 percent effluent.

5

scoEPA00027545



I
I,

I
I
,I

I
I
I
I,
,I
,I,
I
I
I
I
I
,I
I
I

Table 4 summarizes the results of the fathead minnow chronic test.

Table 4
Fathead Minnow
Chronic Results

Sample Mean Dry
Concentration Percent Survival Weight Per

(0/0) Fish (mg)
Control 92.5 0.50

3 95.0 0.47
10 97.5 0.52
17 97.5 0.51
50 90.0 0.49
100 85.0 0.46

The results indicate no statistically significant reduction in survival or growth at any effluent
concentration tested when compared to the control. The NOEC and LOEC were and 100
and greater than 100 percent effluent, respectively. Control survival was 92.5 percent.

The IC25 value was calculated on the fathead minnow growth. The IC25 value for growth was
greater than 100 percent effluent.

6
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SUMMARY OF TEST RESULTS

Table 5 summarizes the results of the acute testing performed.

TableS
Acute Test Results
Ceriodaphnia dubia Pimephales promelas

Endpoint Survival Survival
(% effluent) (% effluent)

NOEC 50 100
LOEC 100 > 100
LC50 61.9 > 100

Table 6 summarizes the results of the chronic testing performed.

Table 6
Chronic Test Results

Ceriodaphnia dubia Pimephales promelas
Endpoint Survival Reproduction Survival Growth

(% effluent) (% effluent) (% effluent) (% effluent)
NOEC 3 <3 100 100
LOEC 10 3 >100 >100
IC25 NA 3.0 NA >100

7
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REFERENCE TOXICANT TESTS

The results of monthly reference toxicant tests conducted with sodium chloride indicate that
the test organisms were within their respective sensitivity range based on EPA guidelines.
The LC50 values, IC25 values, and Control Chart Limits are listed in the tables below. The
data sheets for the reference toxicant tests are provided in Appendix B.

Table 7
Acute Reference Toxicant Tests (WL)

Species LC;n Control Chart limits
Pimephales promelas (FHM 882) 7.9 6.4 to 8.1
Pimephales promelas (FHM 883) 7.7 6.1 to 8.8

Ceriodaphnia dubia 1.9 1.4 to 2.8

Table 8
Chronic Reference Toxicant Tests (WL)

Species (test) IC 2c; Control Chart limits
Pimephales promelas (survival) 3.8 2.1 to 5.3
Pimephales promelas (growth) 3.8 1.7 to 4.1
Ceriodaphnia dubia (survival) 2.5 0.75 to 2.66

Ceriodaphnia dubia (reproduction) 0.69 0.06 to 1.21

8
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- - - _... - -_ .. __._---'---- -
CIfNIHlll. TOXICITY TEST ORGANISM AND WATER QUALITY DATA

Client LJ"ekv S<-Ih.';'e.-5>
Contact I~~I~
Test SpecieslID Pimephales promelas

Ceriodaphnia dubia

Test Initiation: Date 10-10-00 Time I IS Test Termination: Date IO-17-0V Time :5
Technician~J~ ) ()/~ ) I~>tSQ-r; £)~ -/{-r1'IVI-

/ FHM ~ sz, / Pimephales promelas / FHM ~8'.3
/ Cd l25~ Ceriodaphnia dubia / Cd \ 250

Sample Information Test Species ID# ID# ID# ID#
Total Residual Ammonia Hardness Alkalinity Information FHM ~'K2.. Cd 125lf. FHM'8'K~ Cd \2.51

SampleID Field Collected Chlorine (rng/l) NHrN mg/I as mg/I as
~orSize

< 24 hours < 24 hours within 13 days < 24 hours

Number ID Date Time
As As mg/I CaC03 CaC03Received IDechlor. - an 8 hour span - -

2./51 00-\05 9 DMl
0.001 ~ 0,,3 3'6'£0 - '{CO 60,.;>..() ( iO-Jt'i-<r Test Container Size ml 30ml ml 30ml

........ CO-/O" 1~-11~") Ci,/(JJ 0.:>3/- 1,0 I 3~o - Test Volume 2S"o ml 15 ml SeX) ml 25 ml

.<> f)0 - lD(',{ .1)./~1J1-.. oi!<w ifJh? 1 - I,O~ 330 - Feeding: Type 0.1 mlArtemia 0.1 ml Algae & 1\"'''' e..- Algae & YCT

1 Amount 2 x daily YCT daily - prior to test

1 Aeration: Began NOne.....-- N.oVl~ Nol1. e....- No vre,

1 Amount - - - -
1 Dilution Water 10# 11\"''-t 11'1 il ttt""-'t/l" it ~qo'1 IOfbtf-
1 Acclimation Period < 24 hours < 24 hours <: I days < 24 hours

1 Test Location #11 #~ # 7 #7

1 Condition of Survivors

1 Size (mm) - - - -

1 - " - - -Loading Rate

1 Comments

Hardness Alkalinity

Dilution Water Source ID# mg/I as rng/l as

CaC03 CaC03

Recon MH (FHM) (qf) '-{ 9r.:, bb
~ -A jV/f{ l,\q,1 Q"2. ~<P Water Quality Meters Used/ID#

Dissolved Oxygen 4-( pH -fl.! Temperature

Conductivi ty -IT! Refractometer Other

scoEPA00027550



-------------------

ID# CJ l25b

CHMHILL
Client Wokv
Sample Description

&- 96 HOUR FRESHWATER TOXICI~YTEST SURVIVAL AND WATER QUALITY DATA

Srtm·~:~ CH2MID# 2.751· -CJ( Beginning, Date \0-10--00 Time \~O

Ending, Date to -l'2.-ec:> Time Ilc:OO
Technician 0 hr -12hl 24 hr~ 48 hr::tJbL 72 hr __ 96 hr __

Time 0 hr ..l1a.QQ. 24 hr VOO 48 hr~ 72 hr __ 96 hr __

Cone Test

.or Container Number of Live Organisms Dissolved Oxvs en (rna n pH Tern erature (OC) Conductivity (/.lmohs!cm)
I\Percent...... Number 0 24 48 72 96 0 24 48 72 96 0 24 48 72 96 0 24 48 72 96 0 24 48 72 96

~~'- A 6 .s .5 ~y - ~.O g,z- - ~,O ~ 11) 2.0 ¥ - 330

I b 5' S 5
j c ~ 5 5

.; ~ s: S E

3.% A S .5 5 ~~ - g>.O ~z.. - ~.O

i
5 S S 5

,
5I

C- ~ 5
i

D s: -5 s - .
.J- I

f.\ G' .s S ~.'1 g.O :
to % - s. ( - ~O

!> ~ .s .5
c -s;- 5 5
D -: s 5

ii."
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CIfMHILL f!8)r 96 HOUR FRESHWATER TOXICITY TEST SURVIVAL AND WATER QUALITY DATA

Client W<.cUv 5;-1~",,·,;(:...s CH2MID# '175(-01 Beginning, Date IO-lQ-OO Time tlo30
Sample Description Ending, Date 10-12-00 Time 1~

Technician 0 hr .l2.bL 24 hr ...llbl 48 hr~ 72 hr __ 96 hr __

Test Species 0'0#"'''- d<b1&, ID# cd \215 " Time 0 hr I {p/f()}A hr J:l1Q 48 hr (CoGO 72 hr 96 hr
~ -- --

Cone Test
or Container Number of Live Organisms Dissolved Oxvs en (ma '1) pH Tern erature (OC) Conductivity (umohs/cm)

Percent Number 0 24 48 72 96 0 24 48 72 96 0 24 48 72 96 0 24 48 72 96 0 24 48 72 96

1"7 "I. f-\ 5 S S 9:1 - ~.O J:3,( - ~O
- '3 .; 5 5

c c .s 5
!) ~ S 5

50i. A 5' .5 5 C3.t, - ~O 7,q - 1.9
/3. 5 5 Lt-
C ~ + 4-
~ S- 5 + I

[oav: A s + o 5.1' - ~.I 7..)' - 7.'5 '1D 20 '2D le9 /:) - 12.75
g c t- O
c. .5 5' o
!:> S' .s 0

i&

scoEPA00027552



Transform: Arcsin Square Root Rank 1-Tailed Number Total
Conc-% Mean N-Mean Mean Min Max CV% N Sum Critical Resp Number

LAB-Control 1.0000 1.0000 1.3453 1.3453 1.3453 0.000 4 0 20
3 1.0000 1.0000 1.3453 1.3453 1.3453 0.000 4 ·18.00 10.00 0 20

10 1.0000 1.0000 1.3453 1.3453 1.3453 0.000 4 18.00 10.00 0 20
17 1.0000 1.0000 1.3453 1.3453 1.3453 0.000 4 18.00 10.00 0 20
50 0.8500 0.8500 1.1667 1.1071 1.3453 10.206 4 12.00 10.00 3 20

*100 0.0000 0.0000 0.2255 0.2255 0.2255 0.000 4 10.00 10.00 20 20

Acute Test-48 Hr Survival
10/10/200016:30 Test 10: 275101cda Sample 10:
10/12/200016:00 Lab 10: ORCHM-Corvallis Lab Sample Type:
10/10/2000 Protocol: EPM 93 Test Species:

Reviewed bY:..nJ

WACKER -Siltronics (via N.C. Anal.)
EFF2-lndustrial
CD

ToxCalc v5.0

4
1.0000
1.0000
1.0000
1.0000
0.8000
0.0000

3
1.0000
1.0000
1.0000
1.0000
0.8000
0.0000

2
1.0000
1.0000
1.0000
1.0000
0.8000
0.0000

1
1.0000
1.0000
1.0000
1.0000
1.0000
0.0000

Page 1

Conc-%
LAB-Control

3
10
17
50

100

Start Date:
End Date:
Sample Date:
Comments:

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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CHMHILL &- 96 HOUR FRESHWATER TOXICITY TEST SURVIVAL AND WATER QUALITY DATA

Client WrvJ.;cq S;.\-t-n>....-"s; CH2M ID # z..-zn' ;O! Beginning, Date (D ·'tv"" do{) Time tC:::.>3D
Sample Description Ending, Date , Q - \'2.-00 Time IlaOO

Technician 0 hr &IV' 24 hr~ 48 br~ 72 br __ 96 br __
TestSpecies Cf·"'<#Je.s. f·"~':;.! ID# FH-M 8BZ. Time Obr i/;J";o 24br~ 48br~ 12hr __ 96br __

Cone Test
or Container Number of Live Organisms Dissolved Oxvs en (ms '1) pH Tern erature (OC) Conductivity (umohs/cm)

~f<:~ Number 0 24 48 12 96 0 24 48 72 96 0 24 48 72 96 0 24 48 12 96 0 24 48 72 96

e--17V'L A. 10 1.0 to 9:-f ~.2. 7.Q 'C.,;: ~:1.. 7f1 z:» 2() 20 2'l~ - ~%

L '3 10 Irl 10

;, A 10 10 10 2?!1 ~.2... 7.9 9;12 1f? \ c~
L ~ lD /0 10

10 A- ID /0 10 'i ,Ll ~.2.. 7.C( 9>, ( ~.O 7:<?
1 !3 /0 10 /0

n A 10 10 If) 'I,·i ~2... 7.i !

S,I ~.O 1.~

L b ,0 /0 /0

s» A In tD /0 ",B ~.~ 7.7 "7.9 7.~ 7ft,
1 B- If) 10 10

(0(; 'i. A 10 ro to 8/1 ~A- 17." 7,( 7:4- 7:2- c-O '.0 20 It"':> - 12./p7
i 3> 10 10 /0

scoEPA00027554



Not Fisher's 1-Tailed Isotonic
Conc-% Mean N-Mean Resp Resp Total N Exact P Critical Mean N·Mean

LAB-Control 1.0000 1.0000 1.41202 0 20 20 2 1.0000 1.0000
3 1.0000 1.0000 1.41202 0 20 20 2 1.0000 0.0500 1.0000 1.0000

10 1.0000 1.0000 1.41202 0 20 20 2 1.0000 0.0500 1.0000 1.0000
17 1.0000 1.0000 1.41202 0 20 20 2 1.0000 0.0500 1.0000 1.0000
50 1.0000 1.0000 1.41202 0 20 20 2 1.0000 0.0500 1.0000 1.0000

100 1.0000 1.0000 1.41202 0 20 20 2 1.0000 0.0500 1.0000 1.0000

Acute Test-48 Hr Survival
10/10/200016:30 Test ID: 275101ppa Sample ID:
10/12/200016:00 Lab ID: ORCHM-Corvallis Lab Sample Type:
10/10/2000 Protocol: EPAA 93 Test Species:

Fisher's Exact Test

15010050

WACKER -Siltronics (via N.C. Anal.)
EFF2~lndustrial

PP

Reviewed by: DvJ

Oose%

1.0 .....--------------,

0.9

0.8

0.7

ll: 0.6
c
8. 0.5
III
~ 0.4

0.3

0.2

0.1

0.0 ~..""""T'""'"T""".....,........_r_"'T""".....,.....,._r_"'T'"'"'"'I

a

TU

ToxCalc v5.0

ChV
100 >100

Linear Interpolation (80 Resamples)
95% CL(Exp) Skew

NOEC LOEC

2
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000

>100
>100
>100
>100
>100
>100
>100

% SO

1
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000

Conc-%
LAB-Control

3
10
17
50

100

Page 1

Point
IC05
IC10
IC15
IC20
IC25
IC40
IC50

Hypothesis Test (1-tail, 0.05)

Start Date:
End Date:
Sample Date:
Comments:

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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Footnote: Ceriodaphnia dubia test should be terminated when 60% of the control organisms have produced their
third brood. or at the end of eight days. whichever occurs first,

c..gerceii't) Total
or Total Young Per Replicate # Alive Live

Concentration A B C D E F G H I J Adults Young

~Y\-\-ro \ 2~ 32- 1-S B %b ~2 29 28 2+- 33 ~ zroo
3 '23 20 19 20 \2 2} It IC] 2t \7 \0 \95

10 11 ~~b ~b B 10 %b <pAb -~ &A~ 7 ~ 70
17 DiAD %b Ok ~~ o~~ 7I(D %~ % Xb /{b 0 0lAb

50 % o/ltP Cj{b % % ~ %b C/AD ~ °t1lb o 0

100 DAb" 0:A~ %D %c 6/~ 9iD %~ %~ %b 9{1J 0 0

ClfMHILL

_10-\0-00
D0275\ -() \

Statistician

SampleID#

Test Start Date

Ceriodaphnia dubia
Survival and Reproduction

Test DataSummary

eel \251
Sample Description

Ceriodaphnia Lot#

Client _---!...-...::::....:::.:....=..:...--:.._~~---'-"'-"~:...-=:- _

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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o

o

I

o

o

\210

o

n

D

J;( IS

o

10?

Total
Live Young

to

to

10

r

to

I

I

/0
I'D

ID

I (,.

10

n

I

, D

10

I

c

',9 (.,.

\\ \i?

I J

r <;;

I

If

I

() 0

r) ()

n ()

iJ I 0

000

10 \~ 7

H

o

o D c'J

o

o

o () ()

fO

\
\

/

(

G

D

I

/I
o

12

\

I

o 0

( )

o

() A~

CJ n

\

I (' J

\

/

1 D
, tv

Replicate
E F

i i&

o 0

o

n n

(J (.fJ s 0

o 0 0 0
c» 0 0 0

D

o

\5

10 fa J 0 9

n

to 0 0 f7

D

\

) I
/ I

\ \

I

C

\2..

Ab

o
q

B

o

17

n

o

t»

o

/ /

o D 0

J

o

o (J 0

10 Cit

I" r- r

V \/ '\

'I

A

o

o 0 ~ n 0 0 n D 0 0

AI\

13

'io

\

/

=1-0 0

(4

4

7

3

2

3

6

5

4

4

5

5

6

3

7

2

2

2

3
4

5

6
7

3

6

2

6

5

7

7

3
4

6
5

7

2

Day

/0

17

<teo /.

~r
Concentration

Footnote: Ceriodaphnia dubia test should be terminated when 60% of the control organisms have produced their
third brood, or at the end ofeight days, whichever occurs first.

CERIODAPHNIA 7-DAY SURVIVAL AND REPRODUCTION DATA
Client vJ.....Lcif 'S:-'Itr~i")c.s Test Beginning: Date lO-/O-(()Time \ 4:>40
Sample Description 2.75/ -01 TestEnding: Date j(7-lb-()OTime \.2..\5
Ceriodaphnia Lot# cJ ,1-5+ Dilution~ ~.~ ID# _1_9_~iL-.- _

Technician Day 1~ Day 2 5~ Day 3.Y'" Day~_-_ay 5illDay 6J:>N Day 7 __

Time Day 1 D.9.15Day 2 (~» Day 3 I 0"'" Day 4 lo3u Day 5 1016 Day 6 \ 2.-1 Snay 7 __

....",-•••• , " L.L

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
\
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-------------------
CHMHILL CERIODAPHNIA WATER QUALITY DATA

Client 1rJ..J..c&r S:-I}ruA',c,s
Sample Description

Technician

Time

Day 0 :Db,)
Day 0 I(g 4-0

Initiated Date 10-10-0"0 Time I(P40 Adults Isolated Date 10.51-00 Time 014-5
Terminated Date 10-lb-eO Time \ 2.\5 :=::CollectedDate IO-Cf-OO Time \150

!.Y-'- Day 3=>","" Day 4 ~ Day 5 ~ Day 6 1)1..0 Day 7 _

I>;> Day 3 1"0 Day 4 I (CD 'Day 5 -' by,~ Day 6 \1...,1 S Day 7 _

/

CPi~rceln'\ pH Conductivity (Ilmhos/cm)
or Dissolved Oxvaen (mg/l) Day Day

Concentration 0 1 2 3 4 5 6 7 0 1 2 3 4 5 6 7 0 1 2 3 4 5 6 7

rltt'%~~~ ~'t~Y~l%'~~'- <?\ '~ '15 " 6 .. rc IX't.... ~?>1... )<i'iI J~3
.6 h .~ 7f., V.f\ Q)\

~~
''7,:Vlri~~ ~~~~~I~3 ~. \ 7.9,0 7.7 V~ .~ /'(~ ,~

~~~l%l%v: ~rt~~[»ra .'-'
co s. \ '15 ~ 7.9 v

1
$ ~~~

.0 77 7,7 .7 'X'

~.2r<:~t%~~V 7,9~IX~~~V '-lSi
17 ~ Y'~o I7. S?" (~ "1S .b -s 'X" 'fI'-'

,,"0 ~.2VIILI1IIIII [7.~ I~IIVVV[1 I- - ,
I

/00 'I. f2~II1IIIVl! - [7.3liV1I1I~V - 12ro
I

COMMENTS:

Footnote: Ceriodaphnia dubia test should be terminated when 60% ~f the control organisms have produced their third brood, or at the end of eight days,
whichever occurs first.
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Ceriodaphnia Survival and Reproduction Test-6 Day Survival
Start Date: 10/10/2000 16:40 Test ID: 275101cdc Sample ID: WACKER -Siltronics (via N.C. Anal.)
End Date: 10/16/2000 12:15 Lab ID: ORCHM-Corvallis Lab Sample Type: EFF2-lndustrial
Sample Date: 10/10/2000 Protocol: EPAF 94-EPA Freshwater Test Species: CD
Comments:

Conc-% 1 2 3 4 5 6 7 8 9 10
LAB-Control 1.0000 1.0000 1.0000 1.0000 0.0000 1.0000 1.0000 1.0000 1.0000 1.0000

3 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
10 1.0000 0.0000 0.0000 1.0000 1.0000 0.0000 0.0000 0.0000 0.0000 1.0000
17 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
50 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

100 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Not Fisher's 1-Tailed
Conc-% Mean N-Mean Resp Resp Total N Exact P Critical

LAB-Control 0.9000 1.0000 1 9 10 10
3 1.0000 1.1111 0 10 10 10 0.5000 0.0500

*10 0.4000 0.4444 6 4 10 10 0.0286 0.0500
*17 0.0000 0.0000 10 0 10 10 0.0001 0.0500
*50 0.0000 0.0000 10 0 10 10 0.0001 0.0500

*100 0.0000 0.0000 10 0 10 10 0.0001 0.0500

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Hypothesis Test (1-tail, 0.05)
Fisher's Exact Test

Page 1

NOEC LOEC ChV TU
3 10 5.47723 33.3333

ToxCalc v5.0 Reviewed by:b~
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Transform: Untransformed Rank 1-Tailed Isotonic
Conc-% Mean N-Mean Mean Min Max CV% N Sum Critical Mean N-Mean

LAB-Control 26.000 1.0000 26.000 0.000 33.000 36.891 10 26.000 1.0000
*3 19.500 0.7500 19.500 12.000 26.000 22.321 10 67.50 82.00 5.77587 19.500 0.7500
10 7.000 0.2692 7.000 4.000 11.000 30.861 10 7.000 0.2692
17 0.600 0.0231 0.600 0.000 3.000 179.161 10 0.600 0.0231
50 0.000 0.0000 0.000 0.000 0.000 0.000 10 0.000 0.0000

100 0.000 0.0000 0.000 0.000 0.000 0.000 10 0.000 0.0000

Ceriodaphnia Survival and Reproduction Test-Reproduction
Start Date: 10/10/2000 16:40 Test 10: 275101cdc Sample 10: WACKER -Siltronics (via N.C. Anal.)
End Date: 10/16/2000 12:15 Lab 10: ORCHM-Corvallis Lab Sample Type: EFF2-lndustrial
Sample Date: 10/10/2000 Protocol: EPAF 94-EPA Freshwater Test Species: CD
Comments:

Conc-% 1 2 3 4 5 6 7 8 9 10
LAB-Control 28.000 32.000 25.000 29.000 0.000 32.000 29.000 28.000 24.000 33.000

3 23.000 20.000 19.000 26.000 12.000 21.000 14.000 19.000 24.000 17.000
10 11.000 4.000 6.000 8.000 10.000 7.000 6.000 5.000 6.000 7.000
17 0.000 3.000 0.000 0.000 0.000 2.000 0.000 0.000 0.000 1.000
50 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

100 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates non-normal distribution (p <= 0.01) 0.74147 0.868 -2.5991 8.71915
F-Test indicates equal variances (p = 0.03) 4.85631 6.54109
Hypothesis Test (Hail, 0.05)
Wilcoxon Two-Sample Test indicates significant differences

Linear Interpolation (80 Resamples)
Point % SO 95%CL' Skew
IC05* 0.6000 0.8332 0.3874 3.4023 2.3104
IC10* 1.2000 0.9307 0.7747 3.9842 1.5872
IC15* 1.8000 1.0077 1.1621 4.5661 1.2150 1.0
IC20* 2.4000 1.0642 1.5495 5.1029 1.0103

0.9 t
IC25 3.0000 1.1203 1.9368 5.6286 0.8592 ,IC40 5.1840 1.1416 3.2482 7.2463 0.2979 0.8

IC50 6.6400 0.9503 5.1463 8.3891 0.3180 0.7
* indicates IC estimate less than the lowest concentration

3l 0.6
c
&. 0.5
III
~ 0.4

0.3

0.2

0.1

0.0

0 50 100 150

Oose%

I
I'
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I Page 1 ToxCalc v5.0 Reviewed bY:~
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B

D
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FATHEAD MINNOW 7-DAY GROWTH DATA
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ol(Perce6f)

Sample Description

I
I
I
I
I
I
I
I
I
I
I
I
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4
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Day

Day 0 ~Af1'l-Day 1 h.A. Day 2 kQq Day 3 fVJA Day 4 /(.S Day 5 /~ Day 6 Ir Day 7 h.J1z
Day 0 1(,"2.( Day 1 15aS' Day 2 \$.-'L Day 3~Day4/~ Day 5/..fkgL Day 6 ,-53?' Day 7 I' '{5

17

10

I OO/~

Concentration
or

Percent

CHMHIli...

Technician:
Time

Client W"vL[v- 5; Ih".-.~ S Date Initiated (0 -f0 F oV Time i, f.::. 2S
Sample Description 1..751 -"I Date Terminated 10- J1-00 Time 1\Y5

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I-

I
I
I
I
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Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.96008 0.884 -0.0777 -0.8082
Bartlett's Test indicates egual variances (p = 0.97) 0.89048 15.0863
Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV TU MSDu MSDp MSB MSE F-Prob df
Dunnett's Test 100 >100 1 0.10308 0.11167 0.02251 0.0085 0.05793 5, 18

Transform: Arcsin Square Root 1-Tailed
Conc-% Mean N-Mean Mean Min Max CV% N t-Stat Critical MSD

LAB-Control 0.9250 1.0000 1.2898 1.2490 1.4120 6.318 4
3 0.9500 1.0270 1.3305 1.2490 1.4120 7.072 4 -0.625 2.410 0.1571

10 0.9750 1.0541 1.3713 1.2490 1.4120 5.942 4 -1.250 2.410 0.1571
17 0.9750 1.0541 1.3713 1.2490 1.4120 5.942 4 -1.250 2.410 0.1571
50 0.9000 0.9730 1.2543 1.1071 1.4120 9.935 4 0.544 2.410 0.1571

100 0.8500 0.9189 1.1781 1.1071 1.2490 6.954 4 1.713 2.410 0.1571

Larval Fish Growth and Survival Test-7 Day Survival

ReviewedbY:~ToxCalc v5.0

Test ID: 275101ppc Sample ID: WACKER -Siltronics (via N.C. Anal.)
Lab ID: ORCHM-Corvallis Lab Sample Type: EFF2-lndustrial
Protocol: EPAF 94-EPA Freshwater Test Species: PP

1 2 3 4
0.9000 1.0000 0.9000 0.9000
0.9000 1.0000 1.0000 0.9000
1.0000 1.0000 0.9000 1.0000
1.0000 1.0000 0.9000 1.0000
1.0000 0.9000 0.8000 0.9000
0.8000 0.9000 0.8000 0.9000

10/10/2000 16:25
10/17/2000 11:45
10/10/2000

Conc-%

Page 1

LAB-Control
3

10
17
50

100

Start Date:
End Date:
Sample Date:
Comments:

scoEPA00027563



Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.94168 0.884 0.32453 0.76683
Bartlett's Test indicates egual variances (p = 0.53) 4.16476 15.0863
Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV TU MSDu MSDp MSB MSE F-Prob df
Dunnett's Test 100 >100 1 0.08955 0.17848 0.00187 0.00276 0.64703 5, 18

Transform: Untransformed 1-Tailed Isotonic
Conc-% Mean N-Mean 'Mean Min Max CV% N t-Stat Critical MSD Mean N-Mean

LAB-Control 0.5017 1.0000 0.5017 0.4550 0.5820 11.126 4 0.5017 1.0000
3 0.4722 0.9412 0.4722 0.4510 0.5290 8.019 4 0.794 2.410 0.0896 0.4985 0.9935

10 0.5150 1.0264 0.5150 0.4750 0.5540 6.619 4 -0.357 2.410 0.0896 0.4985 0.9935
17 0.5082 1.0130 0.5082 0.4750 0.5480 6.268 4 -0.175 2.410 0.0896 0.4985 0.9935
50 0.4900 0.9766 0.4900 0.3810 0.5930 17.680 4 0.316 2.410 0.0896 0.4900 0.9766

100 0.4595 0.9158 0.4595 0.4290 0.5310 10.521 4 1.137 2.410 0.0896 0.4595 0.9158

Larval Fish Growth and Survival Test-7 Day Biomass

Linear Interpolation (80 Resamples)
95% CL(Exp) Skew

15050 100

Dose %

Reviewed by:M

1.0 "T"""-------------,
0.9

0.8

0.7

Q) 0.6
II)5 0.5

It 0.4
Q)

a: 0.3

0.2

0.1

0.0 ~_.

-0.1 +-r-"'T"""T'"""T"""T"""'t--.-......-r-r-"'T"""T'"""T"""T"""'I

a

ToxCalc v5.0

Test ID: 275101ppc Sample ID: WACKER -Siltronics (via N.C. Anal.)
Lab ID: ORCHM-Corvallis Lab Sample Type: EFF2-lndustrial
Protocol: EPAF 94-EPA Freshwater Test Species: PP

% SO
71.865

>100
>100
>100
>100
>100
>100

1 2 3 4
0.5820 0.4940 0.4550 0.4760
0.4510 0.4550 0.5290 0.4540
0.5540 0.4750 0.5020 0.5290
0.5480 0.4920 0.5180 0.4750
0.5930 0.4910 0.3810 0.4950
0.4310 0.4290 0.4470 0.5310

10/10/2000 16:25
10/17/2000 11:45
10/10/2000

LAB-Control
3

10
17
50

100

Page 1

Conc-%

Point
IC05
IC10
IC15
IC20
IC25
IC40
IC50

Start Date:
End Date:
Sample Date:
Comments:

I:
'I,
I,
:1,

,I
,I

,I
·1
,I
I'
:1,

,I

I
:1
11\

:1'
1\

I
I

scoEPA00027564
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APPENDIXB
REFERENCE TOXICANT DATASHEETS
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..... .. .. ... ., " ., ..)._. .' '. _) ... _i' ...' _' ",', .' _ ..' _ . .
REFERENCE TOXICANT DATA SHEET

IL:>- /v" (J,~ Time

t()~t 2-COTime
Date
Date

Test Begin
Test End

ID# 1'1.:;'1

20 gIL

Reference Toxicant ......:..;N:.::,aC;:;;:,I:- _

CID# .J:8!).S'i, ""Stock Solution
, I

Solvent Distilledwater
*DilutionWater Recon MH
Total Hardness asCaC03 (IW;'k,,~_______ Total Alkalinity asCaC03 [, Co

Conductivity (umhos/cm) I Salinity (ppt) '2 -, ~ Temperature 20 ± 1 ° C
Technician 0 hr u:: 24 hr _ ....iY_"'"" 48 hr _ ...........'-'-"-__ 72 hr 96 hr _

Time 0 hr I~3D 24 hr ov..(~ 48 hr 72 hr 96 hr

Client QNQC

Test Organism Pimephales promelas

Source Aguatox Inc.
ID# FHM ~~.2. Age <24 hours

Size NA
Loading NA

~

Toxicant Test
Concen. Chamber Number Surviving Dissolved Oxygen (mg/l) pH Temperature °C Cond

(j!;1L ) Number 0 24 48 72 96 0 24 48 72 96 0 24 48 72 96 0 24 48 72 96 0

Control 10 (t.) 10 e..> 6,.0 ?,,\ ~,2.. '7,~ ??.\ 20 @ 1..() l '( ~.S

4 10 Iv 10 ;5.6 6,\ "?l 2J~o "1.& 7·9 "20 2v 20 .~-·.!.IO

6 10 10 10 \6(, s.: ~.l 9.0 C.I 7.?? ;>~ ~ :2.0 /;'(,2'.0
, '-

8 10 'v S e..b 0.-Z. ~L "19 C.'l 77 Z.) '-,0 2.0 lB.:>'"

10 10 c» - [H;> ~<. - "73 I.b - ~ 20 .- 'r~z.~:,)

12 10 0 :it(0 2>'- - '7.3 7.6 - D ~
- T7'P-

',

Test Acceptability Limits: Survival inControls: > or = 90% ForRBT: >6.0 and <10.8 pH: > 6.0 and < 9.0 Temperature ±.J °C
All Others (at20°C): >4.0and < 9.1

QA Officer _~~;".;;....,..~~::...-----

We verify this data is,
<;-:'

Task Manager .::~::..:...''''"''-..J..:..-I-__...,.... _].9
TO 8.tCusum Chart Limits

____ h LC50 ---I.._!....- _

*DilutionWater Code
Recon. - reconstituted water
VS - very soft
S - soft
MH - moderately hard
H -hard
VH - very hard

scoEPA00027566



Acute Test-48 Hr Survival
10/10/200013:30 Test 10: rppa882
10/12/2000 11:55 Lab 10: ORCHM-Corvallis Lab

Protocol: EPM 93

Reviewed bY:.::blJ

10 100

DosegmlL

REF-Ref Toxicant
NACL-Sodium chloride
PP

1.0,------H--------,

0.9

0.8

0.7

:g 0:6
c
&. 0.5
II)

~ 0.4

0.3

0.2

0.1

0.0 +--.---..........."rTT~---.---. ..........,...,..........t
1

Sample 10:
Sample Type:
Test Species:

ToxCalcv5.0

Trimmed Spearman-Karber
95%CL

7.2612 8.5341
7.2071 8.6260
7.1354 8.7408
6.9062 9.0893
7.2612 8.5341

1
1.0000
1.0000
1.0000
0.5000
0.0000
0.0000

7.8720
7.8847
7.8974
7.9229
7.8720

EC50

FHM 882

0.0%
5.0%

10.0%
20.0%

Auto-O.O%

Page 1

LAB-Control
4
6
8

10
12

Trim Level

Conc-gmlL

Start Date:
End Date:
Sample Date:
Comments:

I:
'I,
II:
,I:
..I,

'I:
I,
I
,I,
~I'

,I,
,I,
I~

:1
II

I
'I,
\1/

I
scoEPA00027567



-- ' . _- _-- - ..........' . _.'. till. .._•. lflii; '... .. _ _ '. .' , -' ' . _:'~'., ,- - - .

REFERENCE TOXICANT DATA SHEET

Time II :"';

Time 1010

Date (" - IV • l.JO

Date 10-1 '2..-00

:Dhl
IOlD

Test Begin

Test End20 gIL

Total Alkalinityas CaC03 k/2

__--.,;2~{~~ Temperature 20 ± 1 0 C

ilr'-' 48 he _"';'::';':;''-'1.-__ 72 he 96 he _

Ol1Lf\ 48 he 72 hr 96 he

Total HardnessasCaC03
<toJiducti~it~ ("lmh~/cmJlsalinity (ppt)

T~chniCian"----m; Y 24 he

Time 0 he 1'25 24 he

ReferenceToxicant .....:N:.::a::,.:C;;.:.I _

CID# .....188-::;: ":L. ""Stock Solution
i

Distilled water
ReconMH

NA
NA

Client QAlQC

Test Organism Pimephales promelas
Source AguatoxInc. Solvent'2.&'.'(; ----;;;.;.;;==..;.=.;.;~----

10# FHM flY, '3, Age "'<'22t1mtlfS---:b'"*Dilution Water 10# /9 v'-(
Size __~~__

Loading__.;..;.;..;'---_

Toxicant Test
Concen. Chamber Number Surviving DissolvedOxygen (mg/l) pH Temperature DC Cond
(gfL ) Number 0 24 48 72 96 0 24 48 72 96 0 24 48 72 96 0 24 48 72 96 0

Control 10 /0 10 g.(.., ~·5 ~. \ B,'3> °D '8.0' V l-v '1.0 '2,'qQ.

4 10 I,) 10 ZS.1o o,'~ I~.l e-D 7.fJ 7.f{ C;;J 20 2.0 ;'2.1 il

6 10 IJ 10 g.0 ~S ~.\ e,er 7~ 7.7 2D 2,::, 20 1./}1U

8 10 '7 4- &.Co 32.- RI 7.Q 1.\ 7~ 'Q 2 .... 10 7Z;f.J0

10
0 - f...b s.z, 7,'6 7.7. :bt:/u10 ,}".:tbi- - - 2,) z, -

12 10 0 - g,G::> 8.<' - -Zg '7(, - 2:> 4.:> - ,'j7Cj.:J

Test Acceptability Limits: Survival in Controls: > or =90% For RBT: >6,0 and <10.8 pH: > 6.0 and < 9.0 Temperature ±.1 °C
All Others (at 20°C): > 4.0 and < 9.1

*Dilution WaterCode
Recon. - reconstituted water
VS - very soft
S - soft
MH - moderatelyhard
H - hard
VH - very hard

CusumChartLimits

'7'7
0.\ TO 8~8

scoEPA00027568



Acute Test-48 Hr Survival
10/10/200011:25 Test 10: rppa883
10/12/2000 10:10 Lab 10: ORCHM-Corvallis Lab

Protocol: EPAA 93

Reviewed bY:~

T

10 100

DosegmlL

REF-Ref Toxicant
NACL-Sodium chloride
PP

1.0...------...------.

0.9

0.8

0.7

:g 0.6
c
&. 0.5
en
&! 0.4

0.3

0.2

0.1

0.0 +--.----............IorTT-r---.--.................,......,.j

1

Sample 10:
Sample Type:
Test Species:

ToxCalc v5.0

Trimmed Spearman-Karber
95%CL

7.0896 8.3054
7.0228 8.3687
6.9458 8.4458
6.7420 8.6698
7.0896 8.3054

1

7.6734
7.6663
7.6592
7.6454
7.6734

1.0000
1.0000
1.0000
0.4000
0.0000
0.0000

EC50

FHM883

0.0%
5.0%

10.0%
20.0%

Auto-O.O%

Page 1

LAB-Control
4
6
8

10
12

Trim Level

Conc-gm/L

Start Date:
End Date:
Sample Date:
Comments:

I
·1,
;1,

I
,Ii
'J
J
I
I
'I'
,II
~I;

I
,I

I
I,
'I'
,I,
I

scoEPA00027569



•• • .. (---~ - • ... ..
REFERENCE TOXICANT DATA SHEET

bo

Time 131-1S-
Time \'1.() ()

Date lo-'3~<XJ

Date to- 5'-00

\2.00

Test Begin

Test End

Client QAlQC Reference Toxicant
Test Organism (.<I{'.td~ok" ~i-; 6\.' "-- CIO# ZS'7 Stock Solution 20 'i'1t-

Source (La hWk"-' V Solvent cI5h.·I1?~ :
10# D~ 12~s Age <'2:'1lv--:; *Dilution Water ?((,'~ ffiH Lru.vv ') ID# --:....:.-__

Size ------,-'-- Total Hardness as CaC03 Cj 6- Total Alkalinity as CaC03

Loading c-...-<:ond~ctivi,;;c(~~~~/Cm)lj)alinity (ppO =.;;'--- Temperature

TechniciaIl"----(fhi---::rz,,,,,,- 24 hr 48 hr n hr 96 hr-....:;;...--- ----- -----
Time Ohr ,--JL(5 24hr O~<-{O 48hr nhr 96hr -----

Toxicant Test

Concen. Chamber Number Surviving Dissolved Oxygen mg/l pH Temperature DC Condo
(:)1'- ) Number 0 24 48 n 96 0 24 48 n 96 0 24 48 n 96 0 24 48 72 96 0

C,.",nu >/... -4 S S 5 :;4 -- 1?~ '0. I .-
~..~ 2,;) - 20 zen

L i~ s: 5 S
0.5' A S' 5 S 8:7 - ~.~ S. \ - ?~ "2.:::> ~ 20 (n~f

L .!) s: .-- 5>
1,0 A 5 < S ~:~ - ~." e.\ - R?J 2J - 20 11&(

L g, s ;; -S
I,~ .L1 ~.' -- 5 ~.-3 - 8,0 s.t - ~3 2ft) 2510> 2::J -
J ~ .{,.- s 5

2,,0 A s: s ( ~J:3. - ~.~ B.I - :5'.:3 '2/ - W <".'130

J 5 s: s \
S,D A S' ., 0 ';3.'7 - <R'.~ 82J '8.1.. 2.) - 2..0 )(\10.> -
1 ~ s: L{ 0

Test Acceptability Limits: Survivalin Controls: > or =90% For RBT: >6.0 and<10.8 pH: > 6.0 and< 9.0 Temperature ±.l °C
All Others (at 20°C): > 4.0 and< 9.1

*Dilution Water Code
Recon. - reconstituted water
VS - very soft
S - soft
MH - moderately hard
H - hard
VH - very hard

Task Mauager--Z...;;.!.--'H--~-------

-
Project Manager _ . .. AA, ;1

. .-y...,t11
QAOfftcer ~~'-<">~i:-ii~l\

~,,;" .

SCOEPA00027570



Acute Test-48 Hr Survival
10103/200013:45 Test 10: rcda1253
10105/200012:00 Lab 10: ORCHM-Corvallis Lab

Protocol: EPAA 93

10

I

1

DosegmiL

REF-Ref Toxicant
NACL-Sodium chloride
CD

1.0 -r------------i.-----,
0.9

0.8

0.7

m0.6
c
8. 0.5
III.! 0.4

0.3

0.2

0.1

0.0 +--..--............."I"T"I..-........................-T'T"TT!

0.1

Sample 10:
Sample Type:
Test Species:

Trimmed Spearman-Karber
95%CL

2

1.7005 2.0265
1.6688 2.0140
1.6510 1.9937
1.6962 1.9005
1.7005 2.0265

1.0000
1.0000
1.0000
1.0000
0.2000
0.0000

1

1.8564
1.8333
1.8143
1.7955
1.8564

1.0000
1.0000
1.0000
1.0000
0.2000
0.0000

EC50
0.0%
5.0%

10.0%
20.0%

Auto-O.O%

LAB-Control
0.5

1
1.5

2
3

Trim Level

Conc-gmiL

Start Date:
End Date:
Sample Date:
Comments:

I'
,I
'I
I,

I
J
,I
I'
I
I'
I
I,
'I
:1,

~I'

I
'I:
I,

Page 1 ToxCalc v5.0 Reviewed by:bW

SCOEPA00027571



/ y.-' -

\..

Cusum Chart Limits

2,t to ,5.2>
\,7 to +~ 1_

Endpoint

Survival

Growth

CHM,Lf/U

~tiOn) Number of Live Dissolved Oz Specific

or f!/L Day Organisms (mg/l) pH Temperature Conductivity
Percent A B C D Pre Post Pre Post (0C) (umbos/em)

0 10 10 10 10 _-,7/ '? 1j,2- "}/ - '7?i,<'~'~ , -.
1 10 jO !U ~.. 0 ::1' , I 'i '"' J J ?'S10 ,',0 "-

2 ID I C' \0 10 'XD X,?I ~ ,2- X', '~ 2S
Control 3 If) (0 10 10 T-:+- ~,~ S' :2- if.?- 2.5 ~>Ikt ?Jc9

4 .'6 /n (/J ill itI-z.. ~ ,~ '5 /7 ~.,-z '2S- J,..')
5 10 (0 (t) (iJ ~;L.. 'h,'" cj: '-'( s.1 '1'-) '7 c;7
6 '0 10 10 0 '1-.3 'if.a ~.i qj ,.,2-"'l
7 \0 0 16 in 7.'1 ::I ';,

0 10 10 10 10 </.2 <X. ..?~ , -=t-h D
1 10 i() ,0 0 1,'-1 :Y .1 tr·D "'if?
2 'f'. /0 10 )0 90 9,~ ( ", "J .~.'-

U':; 3 10 \0 io iO --=\ .5? 9.-q
. ::, ?"5 X'ifo

4 IV t{) /0 (e ~..:-L :71,1 • ·,7 '317 / lIrc:
5 I () {o t(/ ( {J ~i? a, ,." ~' ~.7 / (;')
6 iO 10 \0 10 TG ~.'I <j ,I

~7 10 iO '0 0 '77 o ,".,. ~
0 10 10 10 10 - 9-:::;; - <:/1--- i ;::;.. J t;
1 10 0 10, 10 J.~ "X .2.- <t.l ~. 2-
2 \0 (0 10 10 ~ I ~.~ 5<1 'S .','

I.U 3 In In 10 \0 :5i . () :?,~ '8, ?> .I-f /.;... ,..~ .:::.- i r:J f.J
4 /6 (0 j() (0 ~ II '?j,'2, N.h o I 1"110
5 iu / If ro f0 -nD \l ,\ ,17 qiL I/{,)
6 iO \0 (0 \0 :::J.'1- ~.3 ~ 0 "!\ .1
7 10 10 '1 ID~

l::J. L
0 10 10 10 10 '!{ ;- 55, I 2-'1':+0.I-:J

1 10 10 \0 I o . '-I -;;7 ("> . 5i'1. --
2 10 0 10 10 ~D "8 ..~ ~ .( J2-

2.U 3 1(:) 0 iO 1(' '?fO ,," .~ ( .2.- 1'.3 2~? 0
4 ({) (0 r') /0 '?Jd "i () /7 :?l 2~~6

5 /V 10 ( Co ('0 7)',1 t~ t7 , ( 'fJ II 'l9}.-O
6 iD 10 iO 10 "i.~~ g.o.
7 10 lo to q 7,'0 ;;. I

0 10 10 10 10 - f( ,c;:s - q,o l,?~SD

1 i1) I":;) 10 10 9 ..t7 9? 'X ,0 'i .0
2 iO ,0 \0 it) :3' .1 ~ .:\ '7?O

~ . \
4.U 3 iO c Q \0 3,2- < ,~ s. \ 'S,2- i../ 5 ....-/ 0

4 Ii) ) ~ (0 ~,l S " ~o <{"D Wi\,{ n
5 /0 if to' 9,:1 ( .\ ?rO r, ,() 1..-/ b ~/)

6 4 "1- R 10 -q(" ~ .j <i.O 8.'0
7 Y :+ 5? 10 ('"3 HJ

0 10 10 10 10 g,3 -:::,...'7{ -z.«: t...,C.l00
1 iO \0 10 iO 1.% "';? .~ i.C1 -=19 ')"
2 q ~=) 1- 5 s. I 't.'; 5[ ..... ';iO 7c;,U

KU 3 I 0 '1 f.' ~ ,0 ~.3 "8, I :;;.0 7~ &io u
4 '~ OJ I ~.l 'tj,.<, t ,f I <i- ' 'ly ilLC
5 I I ~ I)

.
6 I 1

~7
,

I I

I , FATHEAD MINNOW 7·DAY SURVIVAL AND WATER QUALITY DATA

Client RefTox - () c:\-C'~fv n i"\ c'2i Date Initiated /6-3 -eD, Time 11·'.:< C.

Sample Description fuel - t::,C oJ£- ~T(GK Date Terminated /0 -10-0 C Time DC] 6 ....5

I Technician: Day 0 Lc'U.. Day 1 k~Day 2 }J .Q.:L Day 3 [1<2.: Day 4 !~:;? Day 5 V~ Day 6 f-*- Day 7~
Twe D~0113uD~I~coDay2iOijD~3HL~D~410%D~5~D~61255D~7Cq~5

I
Ir
I
I
I
I
I
I
I:
I
I
,I
I
~I

I
,I
I,

SCOEPA00027572



Concentration Tare Total No. of
or Percent Replicate Weight (gm) Weight (gm) Fish

Control A 1,0(,,'b'1 ff O{Y?<- IV

B {,oS'3Yl (.0 60Cjb 10

C 4.°'-1 110 1.0\13"/3 (0

D LoY \3\ I"''' f.dg o'{£ (.0'1 i'1) (v

0.3 A (. \/(,\0 I lY1.o'l. I.' 10

B {,o37bO 1 r'l' 9-9.( 10

C (,cJ"Z.b57 1,01 ~"'Ifj I o

D [.DL.j7Si [,» i.f33'1 to

1.0 A L d-1L(13 I. oLI /Sl.f /0

B (.UI eo" b 1,()738<" Iv
C (.057 S'!:, l,06'o~' 9
D (,<J;:; t Gy 1.~~/l3 I 0

2.0 A L05"1 2.(" lOS'lL/-3 /0
B (, oS BS '=- l.o6/2.S> tv

,,- C (,0218( I to '-f.L$J (V

D (.D-3131 I 03 l.[l-fr '1

4.0 A (.03'1 LO I > D'<o-SCJ VI
B (,o'-'\o7V{ I, OL(Z 37 7
C t.sss:» lr()] 530/ 2.

D (.oI3 C1 7 I .0/6 v/ ? (D

8.0 A !.°S'1<-S (J

B I . "'4 BilL{ 0

C l.orL1.2.7 0

D 1'0'1t}{1 0

FATHEAD MINNOW 7-DA Y GROWTH DATA

Species ID# B j't\ 881 _

Start Date 10-3-00

RefTox - Oe-\-cber

Sample Description

Client

SCOEPA00027573



Transform: Arcsin Square Root Rank l-Tailed Isotonic
Conc-gm/L Mean N-Mean Mean Min Max CV% N Sum Critical Mean N-Mean
LAB-Control 1.0000 1.0000 1.4120 1.4120 1.4120 0.000 4 1.0000 1.0000

0.3 1.0000 1.0000 1.4120 1.4120 1.4120 0.000 4 18.00 10.00 1.0000 1.0000
1 0.9750 0.9750 1.3713 1.2490 1.4120 5.942 4 16.00 10.00 0.9750 0.9750
2 0.9750 0.9750 1.3713 1.2490 1.4120 5.942 4 16.00 10.00 0.9750 0.9750
4 0.7250 0.7250 1.0488 0.6847 1.4120 28.669 4 12.00 10.00 0.7250 0.7250

*8 0.0000 0.0000 0.1588 0.1588 0.1588 0.000 4 10.00 10.00 0.0000 0.0000

ReviewedbY:~ToxCalc v5.0

4
1.0000
1.0000
1.0000
0.9000
1.0000
0.0000

123

Larval Fish Growth and SurVival Test-7 Day Survival

1.0000 1.0000 1.0000
1.0000 1.0000 1.0000
1.0000 1.0000 0.9000
1.0000 1.0000 1.0000
0.4000 0.7000 0.8000
0.0000 0.0000 0.0000

10103/2000 11:30 Test ID: rppc881 Sample ID: REF-RefToxicant
10/10/2000 09:55 Lab ID: ORCHM-Corvallis Lab Sample Type: NACL-Sodium chloride

Protocol: EPAF 94-EPA Freshwater Test Species: PP
October FHM Chronic Ref. Tox.

Page 1

LAB-Control.
0.3

1
2
4
8

Conc-gmiL

Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates non-normal distribution (p <= 0.01) . 0.70446 0.884 -0.1071 7.51288
Equality of variance cannot be confirmed
Hypothesis Test (l-tail, 0.05) NOEC LOEC ChV TU
Steel's Many-One Rank Test 4 8 5.65685

Linear Interpolation (80 Resamples)
Point gmIL SD 95% CL(Exp) Skew
IC05 2.2000 0.3168 0.2800 2.7981 -1.6942
IC10 "-:.- 2.6000 0.4423 1.9947 4.8400 1.5525
IC15 3.0000 0.5469 2.1111 4.9556 0.9334 1.0
IC20 3.4000 0.5330 2.2267 5.0711 0.5599

0.9
IC25 3.8000 0.5126 2.4116 5.1867 0.2201
IC40 4.6897 0.4642 3.1524 5.7195 -0.3282 0.8

IC50 5.2414 0.4164 3.8224 6.0996 -0.6423 0.7

3l 0.6
c
&. 0.5
en
~ 0.4

0.3

0.2

0.1

0.0

0 2 4 6 8 10

DosegmiL

Start Date:
End Date:
Sample Date:
Comments:

SCOEPA00027574



Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.86809 0.868 -1.5748 4.43503
Bartlett's Test indicates egual variances (p =0.07) 8.58169 13.2767
Hypothesis Test (Hail, 0.05) NOEC LOEC ChV TU MSDu MSDp MSB MSE F-Prob df
Dunnett's Test 4 8 5.65685 0.10146 0.42098 0.01234 0.0037 0.03821 4, 15

Transform: Untransformed 1-Tailed Isotonic
Conc-gmlL Mean N-Mean Mean Min Max CV% N t-Stat Critical MSD Mean N-Mean
LAB-Control 0.2410 1.0000 0.2410 0.2050 0.2780 14.529 4 0.2455 1.0000

0.3 0.1715 0.7116 0.1715 0.0000 0.2390 67.067 4 1.617 2.360 0.1015 0.2455 1.0000
1 0.2747 1.1400 0.2747 0.2490 0.3110 10.667 4 -0.785 2.360 0.1015 0.2455 1.0000
2 0.2948 1.2230 0.2948 0.2560 0.3230 9.760 4 -1.250 2.360 0.1015 0.2455 1.0000
4 0.1787 0.7417 0.1787 0.1300 0.2450 27.056 4 1.448 2.360 0.1015 0.1787 0.7281
8 0.0000 0.0000 0.0000 0.0000 0.0000 0.000 4 0.0000 0.0000

10103/2000 11:30 Test 10: rppc881 Sample 10: REF-Ref Toxicant
10/10/200009:55 Lab 10: ORCHM-Corvallis Lab Sample Type: NACL-Sodium chloride

Protocol: EPAF 94-EPA Freshwater Test Species: PP
October FHM Chronic Ref. Tox.

1084 6

DosegmIL

2

I

IIIlo flo ,,'

Reviewed bY:~

1.0,......--------.....----,
0.9

0.8
0.7
0.6

CD 0.5
Ibg 0.4
~ 0.3 •
.! 0.2 :'.

0.1 ••.
0.0 ....+-..

-0.1
-0.2
-0.3 +r"T""l"....,..,...,.....,..,I""T""..........,...,.............,..,...,...,.."..-i

o

ToxCalc v5.0

Linear Interpolation (80 Resamples)

4
0.2780
0.2390
0.2490
0.2560
0.2450
0.0000

Larval Fish Growth and Survival Test-7 Day Biomass

1 2 3
0.2180 0.2050 0.2630
0.0000 0.2360 0.2110
0.3110 0.2860 0.2530
0.3230 0.2920 0.3080
0.1300 0.1630 0.1770
0.0000 0.0000 0.0000

Page 1

LAB-Control
0.3

1
2
4
8

Conc-gm/L

Start Date:
End Date:
Sample Date:
Comments:

Point gmlL SO 95% CL(Exp) Skew
IC05 2.3678 1.0234 0.0000 3.0791 -0.8698
IC10 (;.- 2.7356 1.0131 0.0000 4.3506 -1.1951
IC15 3.1034 0.8220 0.0000 4.7937 -1.6436
IC20 3.4712 0.6897 1.4643 4.9344 -1.8151
IC25 3.8390 0.5040 2.2964 5.0752 -0.1717
IC40 4.7038 0.4116 3.3351 5.6406 -0.1107
IC50 5.2531 0.3534 4.0929 6.0338 -0.2368

,I
I
I
I
,I
I
I
I
~I

I'
I
I,

I
I,
,11

~I

I
I
I

SCOEPA00027575



\O-h-OO
0<:.\-. C\:fOIf\'\C Ke}·=wx.

~.~Statistician

Test Start Date

Sample ID#

o.rs -to 2~~0

0, C(, TO t. 2\

Ceriodaphnia dubia
Survival and Reproduction

Test Data Summary

1..50

Ceriodaphnia Lot#

Client QA/QC - Oe.-to\:'tT
Sample Description _----'~~C\_C-:-\ _

cci \2-52

Footnote: Ceriodaphnia dubia test should be terminated when 60% of the control organisms have produced their
third brood, or at the end of eight days, whichever occurs first.

Percent /
"

Total
or ~'L Total Young Per Renlicate # Alive Live

(Concentration- A B C D E F G H I J Adults Young

CD"+,u \ ,210 34- 2i1P9 Z~
:D."

2~ 2) 3f 2-8; ~+ 30 10 285

CJ.2S 2b z.s Ll 32- 24- 24- 33 210 3-2 Ik\~ \r.s:\ 9A '2.5\,(\ ;<..s;cl

(),S 2~ 22)- ?~ 25 25 2L 2'6 2fp 210 2fo 10 2.5,~

\ l~ 15 }ro 14 )to l~ II 11 10 22 )0 \5 \

L5 b 7 12 t3 l~ '(S G 7 10 0 10 ~
L- 0 0 0 0 \ L 0 0 1 S 10 9
Lt O~b Drib 7;(1 %D 0t1~ %b %b %'b °t1\b %0 o 0AD

CHMHlll
I
I
I
I
,I

I
I
I
,I
I
I
I
'I
I
I,

,I
I
I
I

SCOEPA00027576



I
I
I
'I
,I
I
I
;1

"

I
I
I
'I
I
I
I
I
I
I

OfNiHIlJ..
CERIODAPHNIA 7·DAYSURVIVAL AND REPRODUCTION DATA

Client QA I QC - C'(..+-c\r'c'c Test Beginning: Date 10" ~--COrime O'Y30
Sample Description NaG - -50 ~k-- 'S'TCc..t( Test Ending : Date \D-IC-CDn me ICeD
Ceriodaphnia Lot# Cd \251.... Dilution Water t\e.<::.c;'\ H\:\ eFt! /'<-\) ID# '9t,O I
Technician Day 1~Day 2 1'"..\ Day 3 1'1s Day 4 I2hL Day 5 ]\ ~...j Day 6 TI~ Day 7 J)~
Time Day 1 i04:5 Day 2 (8 \5Day 3 /3/0 Day 4~ Day 5 1'0 ~o Day 6 (v':;5' Day 7 j CCO

Percent or Replicate No. Live Total
(Concentration...... ; Day A B C D E F G H I J Adults Live Young

1 o n II IJ ('0 <9 I'J (') (9 0 rt0 C
2 D 0 0 0 0 0 0 0 0 C> 10 0
3 0 if "3 0 () 0 3 0 "'3 0 )0 /3

Control 4 ,5' 0 0 (,.., 5 4- 0 0 0 5, iQ 3\
5 cr u X' l'~ 12- 12:> 1t 1"2- '8' 12 iO 109c... ,

6 0 I'~

0 0 c) o 'S- O (3 D 10 <-f{!J

7 12.- 0 10 1.5 it IL 0 [0 0 \b 10 91
1 CJ 0 r: I') 0 0 0 o CJ 0 10 0
2 [1 0 0 0 o 0 0 r: 0 C (() r:
3 0 0 0 0 0 b (') C) 0 ~ 9/ cr c)

0.25 gIL 4 4 0 5" £.f-- L '2 6 5 5 9' jot 32- \

5 10 1'2. II \'3 10 9 f~ i I [ t 9/9 \00
6 0 i3 0 0 t~ /3 0 0 0 qjq )B.
7 11 0 l~ /5 0 () /.5 ;[, 10 1/ '1/9 ~\
1 o (J o o n 0 0 0 0 t<'J 10 c
2 0 ('] 0 D o 0 G 0 o 0 10 0
3 0 CJ 0 0 0 6 c) 6 0 0 /0 CJ

0.5 gIL 4 5 5 5 (-., 0 4 5 if 4- 0 10 '0~
5 II In II II i'1 10 10 \0 12 tLJ In III

r, ... 6 J 0 0 0 (,) 0 0 0 0 I:l. to I)
7 ~7 9 (:2- '8' \3 "? 13 \2- 10 0 10 q'2-
1 n IJ o 0 0 0 CJ 0 0 o 10 0
2 0 0 6 o D (j r; 0 0 0 '0 0
3 () 0 0 0 0 o 4 0 0 0 /0 Lf

1.0 gIL 4 t+- O t -b +- 3, () .3 Z 2.- I() 2lf-
5 7 &- ~ 7 / 1'2- ~ ~ 'Z? Of iO 17
6 C> 9' '7 0 0 0 0 0 0 i t [0 ;1.,

7 7 o 0 2..- .s 0 2- 0 0 CJ IQ 19
1 t) n A D !J (J 0 {} 0' 0 to 0
2 0 o o n (t'j r: 0 0 0 0 to n
3 lJ 0 C) 0 D 0 0 CJ o c) /0 6

1.5 gIL 4 ~ 2- 2- 3 .:3 ,., I t 2- 2- 10 lR tlvJ-5 !f- a ~ 5' 6 ~ 4- 2- 3 z. 10 ~'1

6 :l D 7 0 0 C7 ···0 0 () 0 Lv 9
,7 0 .s () 5 7 .3 i 4- S 2 10 3"2-
1 0 r; 0 0 0 1.9 o 0 o CJ IQ o
2 "'. r: 0 f) o 0 0 0 0 0 te 0tl
3 (I r') D () 0 0 c) 0 0 u 10 (j

2.0 gIL 4 r: 0 0 {J (J I) n 1/ n tJ 10 I')

5 0 c 0 0 c- O 0 0 0 0 In (J

6 0 0 0 0 i 0 0 0 o ~ (0 Co
7 0 C 0 o C '?- 0 (J J <0 10 3
1 AD A't:; A~ A~ AD A'P Al~ Ap A~ A~ 0 0

4.0 gIL 2

3

SCOEPA00027577



CNMHILL
Client QA fQC - L:k;\-obe-r

. Sample Description ;aCl - ffi &)1-
Technician Day 0 lJ~ Day IbN
Time Day 0 O:\'()O Day I I 04-5.

CERIODAPHNIA WATER QUALITY DATA

Initiated Date \O-~-oO Time 0'1 :30
Terminated Date IO-tO-CO Time 1000

Day 2 Dl'~\ Day 3 ;"1':> Day 4 Db) Day 5

Day 2 09lS Day 3 /5 /~' Day 4 01:\15 Day 5

Adults Isolated Date lO-2.-CO Time 'I (V')

Neo's Collected Date 10·-2--(:0 Time 1~~cO

J)~ Day 6 Day 7 b}~\

IDOG Day 6 Day 7 ICOC)

Percent oH Conductivity (umhos/cm)
or Dissolved Oxygen (rng/l) Dav Dav

Iceoncentratldn) 0 I 2 3 4 5 6 7 0 1 2 3 4 5 6 7 0 1 2 3 4 5 6 7

u::12:lZZrz1% 1%1%!Z!ZII1%D.

Control <i?O ~.O 7.~ ~.2. ~o7 30.5 3CFl "]J<"t 3\0 30'.,
7~j I~ I.~ I.r 9 '\ ~.\ ( .i ~ (.0 -t «;,0 '1;7

ZZl %rz~S.O Z[ Z%IZ%0.25 gIL ~.O ...,:" -1.9
. \ ',tI

L • , -1.'3 ~.2.
.9 .0 lii 7/'5

~O%%:Z%r4%fl. 0 Z~%1:IZZ0.5 gIL
~.'K 7·9

e.
,?2.

7.9 .'ib .\ \ .1 ,I ./
,"\

.0 .7 :>1 tt,,;) /t.

~.O%ZZ%~it ~1%ZZlZ%1.0 gIL '1. \?O 7·9 0·
~\2-

:=I .7 41.:- ., ('1, , '67.7 g e.o /f.

~O%Z%~rt% !2Z:%: IZ~1.5 gIL ~O 7.~ 'I' "j

(J.
~.'L 2'i2£J 2~90 :2.110 '2.iJ;:.:l,C 1.~lt

7.9 IFf 7.7 ;q '1.'1 .0 ./ ..0 ..... ,.0 ---t~
::Z/lt:.

'7C'J

%ZZl%1%% Zrz:t Z~Z2.0 gIL eo g>. \ "l~
:J' g.1 2tlOO l~(,O l(.ISO :<9JD "!t.'()CJ 2~r~

,.'1 ,1'< ,4 .7 .8' ...1;:> ~ 1° . ,0 .9 "'1.'0

4.0 gIL r?O I~1 lL~t1;L 7g~1-J1-iJ7- 1~<g2.0

COMMENTS:

SCOEPA00027578



Ceriodaphnia Survival and Reproduction Test-7 Day survival
Start Date: 10/03/2000 09:30 Test 10: rcdc1252 Sample 10: REF-Ref Toxicant
End Date: 10/10/2000 10:00 Lab 10: ORCHM-Corvallis Lab Sample Type: NACL-Sodium chloride
Sample Date: Protocol: EPAF 94-EPA Freshwater Test Species: CD
Comments: October Cd Chronic Ref. Tox.

Conc-gmIL 1 2 3 4 5 6 7 8 9 10
LAB-Control 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000

0.25 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
0.5 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000

1 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
1.5 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000

2 1.0000 ,1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
4 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Reviewed by: DW

4 52 3

DosegmIL

m0.6
c
&. 0.5
IIIIi! 0.4

0.3

0.2

0.1

0.0 "'~""'''''''''''''''''h-''''''''''''''r-r'',....,..,,...,...,,...,...,-1

o

ToxCalc v5.0Page 1

Linear Interpolation (80 Resamples)
Point gmIL SO 95%CL Skew
IC05 2.1000 0.0000 2.1000 2.1000 1.0192
IC10 2.2000 0.0000 2.2000 2.2000 1.0192
IC15 2.3000 0.0000 2.3000 2.3000 -1.0192 1.0
IC20 2.4000 0.0000 2.4000 2.4000 -1.0192

0.9
IC25 2.5000 0.0000 2.5000 2.5000 #DIV/O!
IC40 2.8000 0.0000 2.8000 2.8000 -1.0192 0.8

IC50 3.0000 0.0000 3.0000 3.0000 #DIV/O! 0.7

I
,I

I
I
I
,I

I
I
I
I
I
I
I
I
I
I
I
I
I
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Ceriodaphnia Survival and Reproduction Test-Reproduction
Start Date: 10/03/200009:30 Test ID: rcdc1252 Sample ID: REF-Ref Toxicant
End Date: 10/10/2000 10:00 Lab ID: ORCHM-Corvallis Lab Sample Type: NACL-Sodium chloride
Sample Date: Protocol: EPAF 94-EPA Freshwater Test Species: CD
Comments: October Cd Chronic Ref. Tox.

Conc-gmlL 1 2 3 4 5 6 7 8 9 10
LAB-Control 26.0000 28.0000 21.0000 34.0000 31.0000 28.0000 29.0000 34.0000 24.0000 30.0000

0.25 26.0000 25.0000 29.0000 32.0000 24.0000 24.0000 33.0000 26.0000 32.0000
0.5 23.0000 24.0000 28.0000 25.0000 25.0000 22.0000 28.0000 26.0000 26.0000 26.0000

1 18.0000 15.0000 16.0000 14.0000 16.0000 18.0000 11.0000 11.0000 10.0000 22.0000
1.5 6.0000 7.0000 12.0000 13.0000 13.0000 8.0000 6.0000 7.0000 10.0000 6.0000

2 0.0000 0.0000 0.0000 0.0000 1.0000 2.0000 0.0000 0.0000 1.0000 5.0000
4 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Linear Interpolation (80 Resamples)
Skew

4 52 3
OosegmIL

ReviewedbY:~

0.8

i 0.6
c
&. 0.5
UI
~ 0.4

0.3

0.2

0.1
0.0 ..,.;,-.,..,...,.........,.......,................,...,....,...,..~......,r-r-l

o

0.7

1.0,-------.===-.--,
0.9

ToxCalc v5.0

-0.2064
-0.5692
-0.2964
0.1409
0.3279
0.6123
0.0809

95%CL
0.1196 0.4691
0.2391 0.5589
0.4289 0.6255
0.5273 0.6993
0.6003 0.7852
0.7941 1.0163
0.9154 1.1929

SO
0.0996
0.0868
0.0513
0.0458
0.0476
0.0605
0.0772

0.3286
0.4662
0.5527
0.6225
0.6924
0.9020
1.0675

gmlL

Page 1

Point
IC05
IC10
IC15
IC20
IC25
IC40
IC50

I
I
:1
I
I
il
I
~I

I
,I

I
I
I
I
I
I
I
I
I
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APPENDIXC
CHAIN OF CUSTODY
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1 of 1

Date

Bioassay

CommentsLaboratory ill

lab Tb::; co 2-1S \-0 \

RECEIVING LABORATORY:

CH2M Hill - Corvallis

2300 NW Walnut
Corvallis, OR 97330

Phone :1-541-758-0235

Fax: 1-541-752-0276

SUBCONTRACT ORDER

ReceivedBy

c\rt,oV\ \CS \.

AcAteS\

Expires

10/10/00 09:30

North Creek Analytical - Portland

POI0279

Sampled: 10/09/0009:30

Date

Due

10/16/00 17:00

Water

rn North Creek Analytical, Inc.
Environmenta! Laboratory Network
www.ncalabs.com

Containers Supplied:

Released By

North Creek Ana1ytica1- Portland

9405 SWNimbus Ave.
Beaverton, OR 97008

Phone: (503) 906-9200

Fax: (503) 906-9210
ProjectManager: Howard Holmes

SENDING LABORATORY:

I
I
I
'I
I
I Analysis

Sample 10: POI0279-01'I Subcontract Outside

I Other (A)

I~
I CLlENT-WU-..:lIloYIP'lW -------

PROJECT Bi04~ .Oc.+2~
I SAMPLE./JIO!/-D..C------
DATE/~ TlME--O!--J.Cl-II UN?RESERVEO

I
I
I,

I

I ~. '~d?kI Re[eas~ .~Dat7

I
scoEPA00027582



- - - - - - - - - - -'- .. - - - ;\- ~,CH2MHILL CHAIN OF CUSTODY RECORD FOR NPDES COMPLIANCE BJOMONITORING F -
.,

Client Wo...c k e< S; Itr" r1 " '- NPDES# I D II .~.:t. Ship Samples to: CH2MHILL, Inc. '('

"" 7 C C- A)' J ~'~)-\;- I\ve....- Composite Sample Information P. 0 # Attention: Aquatic Toxicolo~y Laboratory
Address J ) ) O. w" () . ~ .::il CI (... L 2300 NW Walnut Blvd.

'L> t·\~ I '" ~ q 1 ).. l o _'/J Corvallis. OR 97330
+Qr'" > J (.; Samples/Hour.J.. hP,J Volume/Sa'I'ple "L 1" , Phone: (541)752-4271 Ext.3160

Total Hours ;'?,t! Total Volume I [( ') '\. I Message: (541)758-0235 Ext. 3160
Contact Person: '~o ......... Rtd,!.tse-hj'fcl Initiated: DatetD,IQ.()OTimeo8oc) Check Chlorine (Y/N)_----=:__

5- ~ ." I ..., -;? 7 LI Ended: Date! () ,II· '::'OTime() &-0 0 Temp. Upon Arrival (0C) _ ...3~ _
Phone: D .,.: - d i 5 - J..J 4 Chilled During Collection Yes 0 No,)!) Check Ammonia (YIN) Dechlorinate (YIN) _

CH2M HILL Project # -------------- Analysis Required/Comments

o

Sample ~
'2

0 oS
~ - e '2 ~ o ,y

Type :i s: .l!l :i .l!l 'j; 0 s c:;
CD o ~ E .l!l E CD '2

~
.l!l_c: :i s: CIS

,~
~ S E ~

~ Concentrations"C "C o u :i s: 0o 'iii CIS CIS '2 < o o s: < o
:Il:- Lab <II <II .g 0 s: :l < o en en <II andlorc: :5 :5 .f6 Co ::!: ::!: l'll

~Compo Grab
0 10# If If <II CIS 0 :I: J: co co >- >- Cl

CommentsSample 10 Date Time o o o 0 ~ en en ::!: ::!: ::!: ::!: « J:

co- In!-:J 10 uoo £<6".?~H> X I t?L75(~oz, X)( ~ ~

.

.....

; I

~ 'I

Date/Time 10/; I D d
I

.\

,
i
,f.

RelipQuishee-By (Please sign and print name)
"'7-, q-/,,,/f~.,~9j, t: ; 1-'1 ./ ..e: c.~ ~''''~ 7X~., r: ....

R9U(1quished By
["'rr.J2 ,lA.,.Y' 1-1 "

Shipped Via ~ E;yj,. Shipping,#
UPS _ Bus _ Fed-cEx _ Hand_ Other__

Relinquished By (Please sign and print name)
(llS

DatefTime

Work Authorized By (Please sign and print name) Remarks

scoEPA00027583



-~ . "

Date

Date

1 of 1

(O/t2-fW IIIf

Bioassay

Bioassay

CommentsLaboratory ill

Received By

RECEIVING LABORATORY:

CH2M Hill - Corvallis

2300 NW Walnut
Corvallis, OR 97330

Phone :1-541-758-0235

Fax: 1-541-752-0276

Expires

North Creek Analytical- Portland

POI0279

Date

10/23/0017:00 10/1210008:10

Due

10/16/0017:00 10/10/0009:30

Water Sampled: 10/09/0009:30

Water Sampled: 1011110008:10

Released By

Rele

Subcontract Outside

Subcontract Outside

SUBCONTRACT ORDER

Analysis

Sample ID: POI0279-02

Sample ID: POI0279-01

SENDING LABORATORY:

North Creek Analytical - Portland

9405 SW Nimbus Ave.
Beaverton, OR 97008

Phone: (503) 906-9200

Fax: (503) 906-9210
Project Manager: Howard Holmes

I
I
I
I
I
I
I
I
I
I
I
I
,I

I
I
I
I
I
I

scoEPA00027584



SUBCONTRACT ORDER

North Creek Analytical - Portland

POI0279

Comments

Bioassay

Bioassay

Bioassay

Laboratory ID

RECEIVING LABORATORY:

CH2M Hill - Corvallis

2300 NW Walnut
Corvallis, OR 97330

Phone :1-541-758-0235

Fax: 1-541-752-0276

Expires

10110/0009:30

10/14/0008:10

Sampled: 10/09/0009:30

Sampled: 10/13/0008:10

Due

10116/0017:00

10/23/0017:00 10112100 08:10

Water

Water Sampled: 10/11/0008:10

10/23/0017:00

Water

SubcontractOutside

Containers Supplied:

Other (A)

SubcontractOutside

Containers Supplied:

Other (A)

SubcontractOutside

Containers Supplied:

Other (A)

Analysis

SENDING LABORATORY:

North Creek Analytical - Portland

9405 SW Nimbus Ave.
Beaverton, OR 97008

Phone: (503) 906-9200

Fax: (503) 906-9210
Project Manager: Howard Holmes

Sample ID: POI0279-02

Sample ID: POI0279-01

Sample ID: POI0279-03
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I
I
I
I
I
I
I
I

DateReceived By
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Environmental Laboratory Network
www.ncalabs.com
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CH2MHILL CHAIN OF CUSTODY RECORD FOR NPDES COMPLIANCE BIOMONITORING (fo /()271 A- Lor">
Client \.vbckeL ,5 dtrrm" 'c NPOES# /0 II 32 Ship Samples to: CH2M HILL, Inc.

• ) C::.' ..u. Attention: Aquatic ToxicologyLaboratory

~ress~ J};V' r~~ Cornposne Sample tntorrnation . P3~o i .. u: ~~~:i:' ~~I~~~~~vd
-rtl .' ,} J .' . 'Samples/Hour 4h-r Volume/Sample <./1''v1 Phone: (541)752-4271 Ext. 3160

-------------+.-'- Total Hours ~L{' . Total Volume '?Ir,,~ Message: (541) 758-0235 Ext. 3160
Contact Person: Tom jfo'tb..sc.ti/lcf Initiated: Date ID·Y.00 Time 08'0 () Check Chlorine (Y/N) _

Ended: Date J0·9· Otfime os--o D Temp. Upon Arrival (0C)
Phone: ,503-;JIQ -737 4 Chilled During Collection Yes 0 No ~ Check Ammonia·(Y/N) ----O-e-c-hlorinate (YIN) _

CH2M HILL Project #.. Analysis Required/Comments

o

Sample .gJ '2
u .gJ

~
~ E '2 ~ u u

Type Q s: .gJ :t S! '2 Q S! '2
en <C o ~ e S! e ~

'2
~

S! c.
.... c :t s: .!!!

~ :3 e :3

~ ~~~~~t:~~
"0 i o :t :t s: :t ConcentrationsI1l I:: o :i. s: o

Lab CD 0 0 s: :; o (J) (J) m and/or-s £i 'f6 s c. :! :! :il
':" ..";

Date Time Compo Grab
0 10# If (II I1l 0 :I: :I: 1tI 1tI >- >- .2' CommentsSample 10 o LL o o 0 t= CIJ (J) :! :! :! :! <C :I:

CO' IO~- 10/'1//"0 I,.'}_~ X I XXxX

-

:'.,

17
f1~~~.~:.,

Shipped Via Shipping #
UPS _ Bus _ Fed-Ex _ Hand _ Other __

Relinquished By

(Please sign and print name)

; 1'"'1 s-
'(Please sign and print name)

(Please sign and print name)

DatelTime 0- 't.I
0.9-00 flJq v~

OatelTime

DatelTime

Work Authorized By (Please sign and print name) Remarks
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CH2MHILL CHAIN OF CUSTODY RECORD FOR NPDES COMPLIANCE BIOMONITORING

Contact Person:

Phone: SD3 -,;)19 - 737ij

Client~ke£ S; Ifro r'l"'C- NPDES# It:>" .3:l Ship Samples to: CH2M HILL. Inc.
r: 1'\ • _ S I I I P 0 Attention: AquaticToxicology Laboratory

Address '7 2.00 M 'W ......(b........ j= crvL- Cornposlte amp e nformanon .:2-~ ~ i c, '2... 2300 NW Walnut Blvd.

J1 +l ~ f) r<- 'i' '1)... ~D Corvallis,OR 97330
or ~ J \ 'Samples/Hour 2. h.& Volume/Sample i/ q,. / Phone: (541)752-4271 Ext. 3160

Total Hours 2..1..( . Total Volume 4 fr' §s-,'f Message: (541) 758-0235 Ext. 3160
Initiated: Datela- ID,QtHime 05'0-0 Check Chlorine (YIN) _
Ended: Date /0 ,il.oOfime 0&--00 Temp. Upon Arrival (0C) _
Chilled During Collection Yes 0 NOfl Check Ammonia (YIN) Dechlorinate (YIN) _

CH2M HILLProject #. Analysis Required/Comments

.!.!
I

Sample ~
l::: se u u

i!? ·2 ::3 .!.! ·2Type :i .c. .m e ~ S!
~

l::: .!.! S! S!Ql o ::3 e CIl e e
~;·R~.... c o s: CD

::l e ~ lQo .- 11 'C <{ o ~ u s: S u s: Concentrations*S CD '2 <{ o ~
s: -c o ~Lab CD CD 0 0 .c. S o CIl and/or6 ~

s s "i 0. ::!1 ::!1 en en as
~

Date Time Compo Grab 10# If CD 0 :I: :I: ttl ttl >- >- !2' CommentsSample 10 0 o o 0 F en en ::!1 ~ ::!1 :! <{ :I:

ex» if) ~ 1D·//·oD )d'o~H> X I ~ ;X ~ lX

~J

Received By
.~

(Please sign and print name) DatefTime Shipped Via
UPS Bus Fed-Ex Hand Other

DatefTime 10fi 0;'

1-o

Shipping #

Work Authorized By (Please sign and print name) Remarks

____~__•. . L.._ -- ~
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CH2MHILL CHAIN OF CUSTODY RECORD FOR NPDES COMPLIANCE BIOMONITORING fD\0r~ C!-- }t5h

Client \.J'AAke,r 5" lkc/Yl-/'c... NPDES# 1011 5.1 Ship Samples to: CH2M I-jILL.lnc.
. f P 0 Attention: Aquatic Toxicology Laboratory

Address .'7J, 00 (\) • t,cJ. Prvn~ l1ve. Composite Sample In ormation iJ6~ '" -t- 2300 NW WalnutBlvd.

~lH"+ Le--hM' DL 9)..t1 Q' \ h ~ Corvallis, OR 97330
~ J , . \ Samples/Hour 2. r Volume/Sample . tJv.1 Phone: (541) 752·4271 Ext, 3160

______,-,- .,..--_--'-,- Total Hours ,;2y . Total Volume ~y~ Message: (541)758-0235 Ext, 3160

Contact Person:"-mn 'RQ:ths c" I~ W- Initiated: Date to· 12.' o'O!ime os:o=o Check Chlorine (YIN) _
l?i 'alL q - .. ~ . l j Ended: Date 10·/,3· OOlme aS1LY Temp. Upon Arrival (0C) _

Phone: .51 ' 7..J 7 7 Chilled During Collection Yes0 NO~ Check Ammonia (YIN) Dechlorinate (YIN) _

CH2M HILL Project # . Analysis Required/Comments
;

0 ;

Sample ell 'c
~ f

~
~ .!::l u -.Yl!? c:.. Type .r:

~ ~ ~ S! S! '2 ,~ S! c:
S!Ql « o ~ CD ~

'~4:,;;_I: 0 s: as ~ ~ e ~ lQ'C 'C
~

.r: S 0 s: Concentrations~i! as :ll « o '2 :i U Ji. .r: « o 3:Lab III 0 0 .r:
~

U CJ)
III and/orI:

~ ~
'c: 'C: Co ::ii ::ii CJ) as :II

Date Time Camp. Grab
0 10# III III as I I lD lD >- >- Cl

CommentsSample ID 0 o o 0 F CJ) CJ) ::ii ::ii ::ii ::ii « I

Do. lot 10.'3'00 og/D )c I X )(, ')G k

.

r

tr.<~~"'~"",tt

" ..'

III T--

Relinquished By

///J
DatelTime

~r!:...."OO

Date/Time

DatelTirlJe
'0Il 'bIOi)

(Phijase sign and print name)

(Pleasesign anCl print name)

Sample By & Title (Pleasesign and print name)
V 1>~("""'h.e.:r.....,~~ I..-At'3

Received By

Re~dB.~y
~

Received By (Pleasesign and print name) DatelTime Shipped Via
UPS Bus Hand Other

Shipping # . '.....

Work Authorized By (Pleasesign and print name) Remarks

p.,.... nIQ7

_____. --,.1 ~_-J
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BIOASSAY REPORT
ACUTE AND CHRONIC BIOASSAYS

Conducted September 12 through 19, 2000

Prepared for

North Creek Analytical
Wacker Siltronics

Prepared by

CH2MIDLL
2300 NW Walnut Boulevard

Corvallis, Oregon 97330

September, 2000
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INTRODUCTION

CH2M IllLL conducted acute and chronic definitive tests on samples provided by North
Creek Analytical Beaverton, Oregon (Wacker Siltronics). The organisms tested were the
water flea (Ceriodaphnia dubia) and the fathead minnow (Pimephales promelas). The tests
were conducted from September 12 through 19,2000.

METHODS AND MATERIALS

TEST METHODS

The acute tests were performed according to: Methods for Measuring the Acute Toxicity of
Effluents to Freshwater and Marine Organisms, Weber c., et. al. (1993); .EPA/600/4
90/027F and Whole Effluent Toxicity Testing Guidance Document, Oregon Department of
Environmental Quality, January 1993.

The chronic test methods were performed according to: Short-Term Methods for Estimating
the Chronic Toxicity ofEffluents and Receiving Waters to Freshwater Organisms, Weber, C.
et al. (1994); EPA/600/4-91/002 and Whole Effluent Toxicity Testing Guidance Document,
Oregon Department of Environmental Quality, January 1993.

TEST ORGANISMS

The Ceriodaphnia dubia used in the tests were obtained from CH2M IllLL's in-house
cultures. The Ceriodaphnia dubia used in the chronic test were less than 24 hours old and
within an 8-hour age range at test initiation. The Ceriodaphnia dubia used in the acute test
were less than 24 hours old at test initiation. The fathead minnows used in the tests were
obtained from Aquatox, Hot Springs, Arkansas. The fathead minnows used in the chronic
tests were less than 24 hours old at test initiation. The fathead minnows used in the acute test
were 8 days old and acclimated to test conditions for less than 1 day prior to testing. All
organisms tested were fed and maintained during culturing, acclimation, and testing as
prescribed by the EPA (1994). The test organisms appeared vigorous and in good condition
prior to testing.

DILUTION WATER

The dilution waters used in the tests was moderately hard reconstituted water with a hardness
of 88 and 88 mg/l as CaC03, alkalinity of 64 and 66 mg/l as CaC03, and pH of 8.0, and 8.2.

1
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TEST CONCENTRATIONS

The concentrations tested in both the acute and chronic tests were 3, 10, 17, 50, and 100
percent effluent with dilution water for the control. The concentrations for the Ceriodaphnia
dubia acute test were run in quadruplicate with five organisms per replicate. The
concentrations for the fathead minnow acute test were run in duplicate with ten organisms
per replicate. For the chronic Ceriodaphnia dubia tests, 10 organisms per concentration were
used with 10 test vessels per concentration and one organism per vessel. For the fathead
minnow chronic tests, 10 organisms per chamber with four chambers per concentration for a
total of 40 organisms per concentration were used.

SAMPLE COLLECTION

Two samples were collected on September 11 and 13, 2000 and transported to CH2M Hll.Ls
Corvallis Aquatic Toxicology Laboratory by Greyhound Bus. The samples were stored in
the dark at 4°C until test solutions were prepared and tested. Chain of custody forms for
sample collection are provided in Appendix C. The third sample was not received due to
upset conditions at Wacker Siltronics, therefore the second sample was used for the
remainder of the chronic tests.

SAMPLE PREPARATION

Samples used during these tests were filtered through a 60 urn net upon arrival and
temperature was adjusted prior to each daily renewal.

MONITORING OF BIOASSAYS

Samples were monitored on arrival for hardness, total residual chlorine, ammonia, and
temperature.

The acute tests were monitored at initiation for pH, conductivity, and dissolved oxygen, and
every 24 hours thereafter for dissolved oxygen, pH, and mortality. Conductivity was again
measured at test termination. Temperature was monitored continuously throughout the 48
hour test periods.

For the chronic tests, pre- and post-renewal solutions were monitored for dissolved oxygen
and pH daily in the control and all concentrations tested. Conductivity was measured in each
new sample (100 percent effluent) and in the control. Ceriodaphnia dubia survival and
neonate production was monitored daily in the chronic test. According to EPA (1994),
Ceriodaphnia dubia tests should be terminated when 60 percent or more of the surviving
female Ceriodaphnia dubia in the controls have produced their third brood and at least 15
neonates per adult are produced. Fathead minnow mortality was measured daily and fish
growth was measured by dry weight analysis at the conclusion of the test.

2
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DATA ANALYSIS

The effects measured during the acute tests included survival over the exposure period. The
effects measured during the Ceriodaphnia dubia chronic test included survival and
reproduction over the exposure period. The effects measured during the fathead minnow
chronic test included survival and growth over the exposure period. For the chronic tests,
statistical analyses performed were those outlined in Short-Term Methods for Estimating the
Chronic Toxicity of Effluent and Receiving Waters to Freshwater Organisms, EPA/600/4
91/002, using Toxcalc, version 5.0. Dunnett's Procedure, Bonferroni T-test, or Fisher's Exact
Test was used to compare the survival data and Dunnett's Procedure or Bonferroni T-test was
used to compare the reproduction or growth data between the control and each effluent
treatment. When the assumptions of normality or homogeneity of variance necessary for
Dunnett's Procedure or Bonferroni T-test could not be met, Steel's Many-One Rank Test or
Wilcoxon Many-One Rank Test with Bonferroni Adjustment was used to analyze the data.

RESULTS AND DISCUSSION

ACUTE BIOASSAYS

The raw data sheets are presented in Appendix A. The results of the Ceriodaphnia dubia
acute test are summarized in Table 1.

Table 1
Summary of Acute Results

Ceriodaphnia dubia
Percent Survival

Concentration (%) ohr 24 hr 48 hr
Control 100 100 100

3 100 100 100
10 100 100 95
17 100 95 90
50 100 10 Oa

100 100 0 Oa

aIndicates a statistically significant reduction from control at pless
than 0.05 using Steel's Many-One Rank Test.

For the Ceriodaphnia dubia acute test, the no observed effect concentration (NOEC) and the
lowest observed effect concentration (LOEC) were 17 and 50 percent effluent. The LC

50
was

23.6 percent effluent. Survival in the 100 percent effluent was 0 percent.

3
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The results of the fathead minnow acute test are summarized in Table 2.

Table 2
Summary of Acute Results

Fathead minnow
Percent Survival

Concentration (%) Ohr 24hr 48 hr
Control 100 100 100

3 100 100 100
10 100 100 100
17 100 100 100
50 100 100 100
100 100 100 100

For the fathead minnow acute test, the no observed effect concentration (NOEC) and the
lowest observed effect concentration (LOEe) were 100 and greater than 100 percent effluent.
The LCso for the test was greater than 100 percent effluent.

Dissolved oxygen concentrations remained at 40 percent saturation or greater throughout the
testing periods. Acute test temperatures remained in the range of 20±1"C. The tests
proceeded without interruption or incidence that could have affected test results.

4
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CHRONIC BIOASSAYS

Table 3 summarizes the results of the Ceriodaphnia dubia chronic test.

Table 3
Ceriodaphnia dubia

Chronic Results
Concentration Percent No. Young

(%) Survival Per Adult
Control 100 22.9

3 100 21.6
10 60a 7.6
17 70 3.4b

50 Oa 0.0
100 Oa 0.0

aIndicates a statistically significant reduction from control at p less than
0.05 using Fisher's Exact Test.
b Indicates a statistically significant reduction from control at p less than
0.05 using Steel's Many-One Rank Test.

The test results indicated a statistically significant reduction in survival at the 10, 50, and 100
percent effluent concentrations when compared to the control and a reduction in reproduction
at the 17 percent effluent concentration. Control survival was 100 percent. The no
observed effect concentration (NOEC) and the lowest observed effect concentration (LOEC)
were 3 and 10 percent effluent.

The IC25 value (the concentration of effluent causing a 25 percent reduction in biological
measurement, e.g. growth) was calculated on the Ceriodaphnia dubia reproduction. The IC25

value for reproduction was 5.2 percent effluent.

5
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Table 4 summarizes the results of the fathead minnow chronic 'test.

Table 4
Fathead Minnow
Chronic Results

Sample Mean Dry
Concentration Percent Survival Weight Per

(%) Fish (me)
Control 95.0 0.33

3 100 0.34
10 97.5 0.34
17 100 0.34
50 97.5 0.32
100 97.5 0.32

The results indicate no statistically significant reduction in survival or growth at any effluent
concentration tested when compared to the control. The NOEC and LOEC were and 100
and greater than 100 percent effluent, respectively. Control survival was 95 percent.

The IC25 value was calculated on the fathead minnow growth. The IC25 value for growth was
greater than 100 percent effluent.

6
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SUMMARY OF TEST RESULTS

Table 5 summarizes the results of the acute testing performed,

Table 5
Acute Test Results
Ceriodaphnia dubia Pimephales promelas

Endpoint Survival Survival
(% effluent) (% effluent)

NOEC 17 100
LOEC 30 > 100
LC50 23.6 > 100

Table 6 summarizes the results of the chronic testing performed,

Table 6
Chronic Test Results

Ceriodaphnia dubia Pimephales promelas
Endpoint Survival Reproduction Survival Growth

(% effluent) (% effluent) (% effluent) (% effluent)
NOEC 17 10 >100 >100
LOEC 10 17 100 100
IC25 NA 5.2 NA >100

7
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REFERENCE TOXICANT TESTS

The results of monthly reference toxicant tests with sodium chloride conducted in September
indicate that the test organisms were within their respective sensitivity range based on EPA
guidelines. The LCso values, IC2s values, and Control Chart Limits are listed in the tables
below. The data sheets for the reference toxicant tests are provided in Appendix B.

Table 7
Acute Reference Toxicant Tests (gIL)

Species LC~II Control Chart limits
Pimephales promelas (FHM 876) 7.3 6.1 to 8.7
Pimephales promelas (FHM 877 7.0 6.0 to 8.8

Ceriodaphnia dubia 2.1 1.4 to 2.8

Table 8
Chronic Reference Toxicant Tests (gIL)

Species (test) IC2~ Control Chart limits
Pimephales promelas (survival) 4.1 2.1 to 5.3
Pimephales promelas (growth) 3.3 1.8 to 4.0
Ceriodaphnia dubia (survival) 1.79 0.79 to 2.54

Ceriodaphnia dubia (reproduction) 0.89 0.06 to 1.20

8
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APPENDIX A
RAW DATA SHEETS
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/ Cd \2-4"S

"-tC;-OD Time /200

Ceriodaphnia dubia

TJ' I
Pimephales promelas/

/

Client a/tlC.J.~k5u:..'f2j~'/.£d~L --,-::---:---
Contact tgru;tL£rt:l1tfl1a1lu @J A/.C~~
Test SpecieslID Pimephales promelas

Ceriodaphnia dubia
~

Sample Information Test Species ID# ID# ID# ID#
Total Residual Ammonia Hardness Alkalinity Information FHMe//J Cd \21.\-2. FHM S(-:j.-::} Cd \2.4-A

SampleID Field Collected Chlorine (mg/l) NH3-N mg/l as ~mg/l as
~rSize

< 24 hours < 24 hours within ~ days < 24 hours

ID Date Time
As As mg/l CaC03 CaC03Number Received / Decblor. - an 8 hour span - -

&Z?('l'-O{ f oo 'll<-{i"'Q \ OJfll fU> o8SO 0.<J1 / _ o-:t3 254- - Test Container Size L/lrt"'J ml 30ml ~ ml 30ml

-O"L. 97<-fl '3W &trJ( / - CLf\~ 3"0 - Test Volume 2s:iJ ml 15 ml C7Tr'l ml 25 ml

~ - - - - - / - - - - Feeding: Type 0.1 ml Artemia 0.1 ml Algae & .--- Algae & YCT

/ Amount 2 x daily YCTdailv - prior to test

/ Aeration: Began N0lf\.~ ~0V\.'C..- -
/ Amount - - - -
/ Dilution Water ID# I S( X' ';{R'it \~<R7 ;{KQC \~~7 \~~7

I /
<..l/ Acclimation Period < 24 hours < 24 hours days < 24 hours

/ Test Location #Lt #5 #7 # '1
/ Condition of Survivors

I Size (mm) - - - -

/ Loading Rate - - - -
" * 'R,..rcive~ ~QJ\\l>\LS C)~)y..I Comments Ol foOl.

Hardness Alkalinity
\

Dilution Water Source ID# mg/I as mg/l as

CaC03 CaC03

Recon MH (FHM) IQS0l- r;tC',( foY
~- __It /VI» (FHt'\'\ \~qO cg~ toto Water Quality Meters Used/ID#

Dissolved Oxygen JJ:( pH if:.. { Temperature

Conductivity -IJ=.f Refractometer Other
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CNNIHILL @:br 96 HOUR FRESHWATER TOXICITY TEST SURVIVAL AND WATER QUALITY DATA

Client /lNf?t ~td!<a CH2M ill # zt \lJ -O~ Beginning, Date q.("2.'vO Time {I S~
Sample Description Ending, Date C\ -((..{ -<:J<) Time 1\ 35

Technician 0 hr 3"-"- 24 hr ~ 48 hr 2r' 72 hr 96 hr
-/- -- -- -- --

Time 0 hr .fQL 24 hr~ 48 hr~ 72 hr __ 96 hr __

Cone Test
or Container Number of Live Organisms Dissolved OXYE en (mgll) pH Tem erature (OC) Conductivity (umohs/cm)-I(PerceiiD Number 0 24 48 72 96 0 24 48 72 96 0 24 48 72 96 0 24 48 72 96 0 24 48 72 96

I. / tJ A ~ t:;" 5" lQ,Cc, - 9·3 ~.'~ - e;z.. ZJ 20 z:» "2ffiS 370,II/If)-{

f5 « « ./.s

6 ~ ~ 5
() <: ~ s

=i ,4 .: s S Kla - 6;.1 c.I' * e. t. 2~ z,....,..... z.o
R S < s:
C. ~ « ~

[) S 5 ~

ID 4 < S- ~ ~:7 - i',lf 5,l - l:3.L 2.? "U> ~

A t; < s:

C q- < s:
/) « ~ :5

/1' A- S 5' S- 8:7 - &:1 e.l ..- ~z., 2.,;) '20 UJ

B S c s
r. ~ 5 /

~

[) -: '-f J,

scoEPA00027605



CIfMHIu... t1;1r % HOUR FRESHWATER TOXICITY TEST SURVIVAL AND WATER QUALITY DATA

Client aJtttW ~ l&z;nu'K ) CH2M ID # n I ~ ~O r Beginning. Date ill - IZ - uJ Time ' {,:s{'
Sample Description Ending, Date Time _

~ Technician 0 hr (Jif'J 24 hr ~ 48 hr 72 hr 96 hr

Test Species (Ju.,~4A 14 dM-li>fo ID#!!diE (Z:u Time 0 hr II 35' 24 hr //(' 48 hr=72 hr __ 96 hr __

Cone Test
or _ )container Number of Live Organisms Dissolved Oxysen (rng '1) pH Tern erature (OC) Conductivity (urnohs/crn)
~t Number 0 24 48 72 96 0 24 48 ' 72 96 0 24 48 72 96 0 24 48 72 96 0 24 48 72 96

bO tLl ~ D - :5.'6 ~ tj,q 8.0 - B,I 2~ 20 '7CJte,

L~ S- f 0
..

( c;- ( j

1) S 0 -

lID A « D ~ 9.Q '1. '-f - 7t 1.0 - 2D "20 £179

R « 0 -
f, t:;" 0 -
1J S' 6 - .'

.,

scoEPA00027606



Transform: Arcsin Square Root Rank 1-Tailed Number Total
Conc-% Mean N-Mean Mean Min Max' CV% N Sum Critical Resp Number

LAB-Control 1.0000 1.0000 1.3453 1.3453 1.3453 0.000 4 0 20
3 1.0000 1.0000 1.3453 1.3453 1.3453 0.000 4 18.00 10.00 0 20

10 0.9500 0.9500 1.2857 1.1071 1.3453 9.261 4 16.00 10.00 1 20
17 0.9000 0.9000 1.2305 0.8861 1.3453 18.660 4 16.00 10.00 2 20

*50 0.0000 0.0000 0.2255 0.2255 0.2255 0.000 4 10.00 10.00 20 20
*100 0.0000 0.0000 0.2255 0.2255 0.2255 0.000 4 10.00 10.00 20 20

Reviewed bY:~

Wacker Siltronics via N. Creek Any!.
EFF2-lndustrial
CD

Sample 10:
Sample Type:
Test Species:

ToxCalc v5.0

4
1.0000
1.0000
1.0000
0.6000
0.0000
0.0000

Page 1

Conc-% 1 2 3

Acute Test-48 Hr Survival

LAB-Control 1.0000 1.0000 1.0000
3 1.0000 1.0000 1.0000

10 0.8000 1.0000 1.0000
17 1.0000 1.0000 1.0000
50 0.0000 0.0000 0.0000

100 0.0000 0.0000 0.0000

Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates non-normal distribution (p <= 0.01) 0.64245 0.884 -2.4079 8.16893
Equality of variance cannot be confirmed
Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV TU
Steel's Many-One Rank Test 17 50 29.1548 5.88235

Maximum Likelihood-Probit
Parameter Value SE 95% Fiducial Limits Control Chi-Sq Critical P-value Mu Sigma Iter
Slope 6.21142 1.30946 3.64488 8.77795 0 4.51441 7.81472 0.21 1.37202 0.16099 8
Intercept -3.5222 1.71391 -6.8815 -0.1629
TSCR 1.0
Point Probits % 95% Fiducial Limits

0.9
EC01 2.674 9.94239 5.78505 12.9203
EC05 3.355 12.7999 8.65559 15.8816 0.8

EC10 3.718 14.6452 10.6242 17.9043 0.7
EC15 3.964 16.0383 12.1209 19.5385
EC20 4.158 17.2394 13.3928 21.0473 51 0.6

EC25 4.326 18.3413 14.5293 22.5278
c
&. 0.5

EC40 4.747 21.4403 17.5034 27.2496 III

EC50 5.000 23.5515 19.3309 30.9457 &! 0.4

EC60 5.253 25.8706 21.1815 35.4213 0.3
EC75 5.674 30.2418 24.3481 44.9032

0.2
EC80 5.842 32.1747 25.6526 49.4885
EC85 6.036 34.5842 27.2186 55.5152 0.1

EC90 6.282 37.8739 29.2702 64.2725 0.0
EC95 6.645 43.3341 32.5073 80.0817 1 10 100 1000
EC99 7.326 55.7887 39.3495 121.67

Dose %

Start Date: 09/12/2000 11:35 Test 10: 271901 cda
End Date: 09/14/200011 :35 Lab 10: ORCHM-Corvallis Lab
Sample Date: 09/11/200008:50 Protocol: EPAA 93
Comments: Ceriodaphnia dubia acute.

,I

I
,I
g

I
I
I
I
I~

I
I
I
,I

I
,I
I
I
I
I
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CIfMHIll @or % HOUR FRESHWATER TOXICITY TEST SURVIVAL AND WATER QUALITY DATA

Client ttl~ ,<:?r/kMte0 CH2M ID # 1."'"7 (q - <l, Beginning, Date .g -(z -~ Time [/~(,)

Sample Description Ending, Date q-tv{-w Time (/55"

T hnici 0 hr 0'....... 24hr~ 48hr ~ 72hr 96hree Clan

Test Species R A/1J 'MAl'J /1 /\P ~ ,AA A / /lJ (2 ID# CHN..u-«;;--:;, -- -- --
Time ohr ((SO 24hr~ 48hr I (~)' 72hr __ 96hr __

V /

Cone Test
or Container Number of Live Organisms Dissolved OXY~ en (~ 1) nH Tern erature (OC) Conduetivitv (umchs/cm)

~D Number 0 24 48 72 96 0 24 48 72 96 0 24 48 72 96 0 24 48 72 96 0 24 48 72 96

I~ 71lJ) A- ID 10 /.::> <'-<. <g.~ ~~ 0'- 8./ :'I.t 2.;l 20 20 2~ "S-t'-'mAn 0-
v

/-:::J, JO 10 I~

3 ,ll.. 10 /0 (o &0 g.~ f'_Cf ~:2.. l.( e. \ ZV 20 z"

A 10 In /0

II) t4 10 In ,0 13.;7 «-: f). I.{ s.t g.( 9. \ 2.::/ 2(;) 20

M IV IV Iv

/i- A- /0 10 /,,) C6-7 <t.~ ~.l.{ e, I q'D ~,c 2.::> "to £,;.

R 10 If) Ii>

~ A- /0 /0 /0 ~,0 <i.4 'd. t. e.o +~ i,c'l li:J ZO Z;;J

SO A 10 10 .It::>

(CO /At. (0 IrO /I) ::J,<1 ~I '1(, 7.7 l-.C(5 "1"- '20 V> Z.:J 9711 kZb

g (i;> {b /-0

scoEPA00027608



Not Fisher's 1-Tailed Isotonic
Conc-% Mean N-Mean Resp Resp Total N Exact P Critical Mean N-Mean

LAB-Control 1.0000 1.0000 1.41202 0 20 20 2 1.0000 1.0000
3 1.0000 1.0000 1.41202 0 20 20 2 1.0000 0.0500 1.0000 1.0000

10 1.0000 1.0000 1.41202 0 20 20 2 1.0000 0.0500 1.0000 1.0000
17 1.0000 1.0000 1.41202 0 20 20 2 1.0000 0.0500 1.0000 1.0000
50 1.0000 1.0000 1.41202 0 20 20 2 1.0000 0.0500 1.0000 1.0000

100 1.0000 1.0000 1.41202 0 20 20 2 1.0000 0.0500 1.0000 1.0000

Fisher's Exact Test
Hypothesis Test (1-tail, 0.05)

% SO

150

Reviewed by:J2W

100

Oose%

50

Wacker Siltronics via N. Creek Any!.
EFF2-1ndustrial
PP

1.0 T"'""-------------,
0.9

0.8

0.7

51 0.6
c
&. 0.5
III
~ 0.4

0.3

0.2

0.1

0.0 ~...-.-""T'"""...................................__._...,..............

o

TU

ToxCalc v5.0

ChV
100 >100

Acute Test-48 Hr Survival

Linear Interpolation (80 Resamples)
95% CL(Exp) Skew

NOEC LOEC

Test ID: 271901ppa Sample ID:
Lab ID: ORCHM-Corvallis Lab Sample Type:
Protocol: EPAA 93 Test Species:

2
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000

>100
>100
>100
>100
>100
>100
>100

1
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000

09/12/2000 11:50
09/14/2000 11:55
09/11/200008:50
FHM acute.

Conc-%
LAB-Control

3
10
17
50

100

Page 1

Point

Start Date:
End Date:
Sample Date:
Comments:

IC05
IC10
IC15
IC20
IC25
IC40
ICSO

I
m

I
I
I
I
I
I
I
I
I
I
I
I
,I

I
I
I
I

scoEPA00027609
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Footnote: Ceriodaphnia dubia test should be terminated when 60% of the control organisms have produced their
third brood, or at the end of eight days, whichever occurs first.

cd..\e~+ e-~~ed @; dO-! 0 \ b~

C Percern) Total
or Total Young Per Replicate # Alive Live

Concentration A B C D E F G H I J Adults Young

(0 If\.\\0\ 24- 210 27 2~ 2~ \0 23 2b lS 1-10 \0 21..9

;:s 1:S 2~ 2~ 22.- It -24- 23
35

2~ 21 10 2J(pE't,w

10 %'0 )3 lb 10 \-s ~1) S lq l)~~ ();(TJ b 74>
\7 ~ ~ S I 9'Ab .s 4- 3 DiAb °IAD 7 0+
.so o;Ab °iA"tJ %D °;J;b c;{b %b ){~ ~D ~b

0hb 0 0

lDO lAb' %1) %b % ~b %D <94 ~JJ »; %b 0 (J

CHMHIIl

Statistician

Sample rb#

Ceriodaphnia dubia
Survival and Reproduction

Test Data Summary

eel \2q-1-

\ ~\O- N-C~"X..
No...c..kf S~ \1[00 \Cs::. Test Start DateClient

Ceriodaplmia Lot#

Sample Description

I
I
I
m

I
I
I


I
I
I
I
I
I
I
I
I
I
I

SCOEPA00027610



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

..",-••.". I II L.L.

CE~J?APHNIA 7-DAY SURVIVAL AND REPRODUCTION DATA
Client @.L'b ~S?ltfiJ?2l-60 .Test Beginning: Date 9-rL-()O Time \ \~O
Sample Description Test Ending; Dateq-l 8-00 Time 0'\30
CeriodaphniaLot# cd \21\-'2... Dilution Water IZ'etto< ItitfID# /[{R'?: 4/<g90
Technician Day I~ Day 2~ Day 3~ Day 4~ Day 5 ;).-... Day 6:bhL Day 7 __

Time Day I~ Day 2 )'-10> Day 3 IISS: Day 4 i2.~ Day 5 JiJ~~ Day 6 CSl?DDay 7 __

(' Perce!!D>r Replicate No. Live Total
Concentration Day A B C D E F G H I J Adults Live Young

1 o ~ 0 D 0 () v 0 o 0 IV 0

2 0 ,-; 0 o 0 0 0 0 0 0 jO 0

/}mimi
3 1..( < 4 5 c s L/ .<:: 3 c.:, 10 tot,
4 9 ( I II '1 if $ 6 9 0 0 tD b"?
5 0 a d 0 0 ~ ti:) 0 /"2.- '1 to 'S(

6 II 10 ,2- D /3 0 9 l1- 0 t \ 10 ~~
7

I 0 0 0 cJ () 0 0 c> 0 0 ro 0

2 0 0 1./ 0 0 D 0 0 0 0 10 o
3 < t: {/J u J <./ 3 "3 C. (p it;> 4~

3 4 c. P, 7 q :::t R q I~ 'W'- (0 I b 80
5 0 0 0 6 0 0 0 D Q jD f:::-c» <:..>

6 -:L q (0 cr 0 12- II 12- \3.. 5 ID ~3
7

1 0 0 0 0 0 D 0 0 0 0 /0 c>
2 ",,,,0 0 0 U 0 oAD 0 () a ;"0 0 -r 0

3 U a I J I I <, OI'tO io q

10 4 0 () c> 0 r D 7 ! b 7i

5 '-I <f t L.j i o 0 i c IS
6 I 9 10 g 7 I 4- 9 I b 1.\-7
7 ;. ..- I.. b

1 c) o 0 0 0 «» 0 0 0 0 (t,) 0

2 o v 0 0 0 o 0 0 D o /'<0 q 0

/}
3 0 c» 0 0 0 0 o 0 o Ail I B 0
4 0 U 0 6 0 0 0 0 I I 5 0

5 ::) :< .{ 0 () ~ 0 0 : 8 C>c.

6 (p f, 3- I 0.4.~ :3 ~ ..3 \ 7 2lo
7 ~ -I,

1 o 0 0 c> 0 0 0 o 0 <:::> to 0

2 f.7AO D ~:P tJA-O o 11-0 0 Aoo <\Do ADO 0 Ai> 0 J 0

~
3 \ i : JA-i) I \ Uf.Ir[;> i 0 D

4
, , , i I ,, i , , i ! iD ,

5 i : j ! j

6 I I I I I I I I
I

7 .l I
,

.l- f \

1 a 0 0 0 0 0 0 0 o 0 {D 0

2 0 0 0 o z» o 0 0 0 0 0 0

(00
3 j

4 !

5 J

6 i

7

Footnote: Ceriodaphnia dubia test should be terminated when 60% of the control organisms have produced their
third brood, or at the end ofeight days, whichever occurs first.

SCOEPA00027611
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CHMHlll CERIODAPHNIA WATER QUALITY DATA

Client U}wh.a Si./hM.~ Initiated Date q - t2-00 Time l \"2:>CJ Adults Isolated Date' 9-l \-00 Time~

Sample Description Terminated Date 9 -I R-oo Time 09:3.0 Neo's Collected Date 3,-ll-OO Time \~5C

Technician Day 0 1)v.:J Day 1 tCr Day 2 «: Day 3 ;y-" Day 4 ~.,-..- Day 5 3'" Day 6 bW Day 7

Time Day 0 110C) Day 1 t>'\W Day 2 ,uz5 Day 3 ()I) Day 4 (121" . 'Day 5 /41'5" Day 6 e9.?>f) Day 7

(Percem~ pH Conductivity (urnhos/cm)

or Dissolved Oxygen (mg/l) Day Day

Concentration 0 1 2 3 4 5 6 7 0 1 2 3 4 5 6 7 0 1 2 3 4 5 6 7

%~/%~%~ ~~%%'%i 1<0

etMfrd rg,2...
-1~' ' RO '31)1- ~/\0 lY-1~ '1,(." "r:e-. /1.-:-

-- 4'P ""t'b tiel 1z(

1;4~%~%;( %~/%~y

~~
iJ'

~,2 ~.O
JJI ()'

3 ""; /I.e;-.. A,~ /L() ""'~ 7 0., 'J;a V~-1, ~,

?L~~%t:r~i ~,O%~%%~V10 Y\~ -1,0... '1l:' -'\\ "\s A'P ~'1~ '/'It:'-

~~ j{~l%1 ~.O%X%l%l%'r~.2-
t1

/1- /\~J '1~ :;1.:0 C\ ~ "\rto..7lfJ -"'I,

~%~/ V/ %~1V/ V5/r; 8'.1- ':,\ 7,91
~ A,isJ ,'1;

I

~1~%VVV/ ;t~/ / VV
(Z.Q)

7.(;, ltffloa ~;"l-- /\$ '1:"-
lOll

OJ'

COMMENTS:

Footnote: Ceriodaphnia dubia test should be terminated when 60% ~f the control organisms have produced their third brood, or at the end of eight days,
whichever occurs first.
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m Ceriodaphnia Survival and Reproduction Test-6 Day Survival
Start Date: 09/12/2000 11:30 Test ID: 271901cdc Sample ID: WACKERSIL

I End Date: 09/18/2000 09:30 Lab ID: ORCHM-Corvallis Lab Sample Type: EFF2-lndustrial
Sample Date: 09/11/200008:50 Protocol: EPAF 94-EPA Freshwater Test Species: CD
Comments: Cd chronic.

I
Conc-% 1 2 3 4 5 6 7 8 9 10

LAB-Control 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
3 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000

10 0.0000 1.0000 1.0000 1.0000 1.0000 0.0000 1.0000 1.0000 0.0000 0.0000

m
17 1.0000 1.0000 1.0000 1.0000 0.0000 1.0000 1.0000 1.0000 0.0000 0.0000
50 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

100 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

I
Not Fisher's 1-Tailed Isotonic

I
Conc-% Mean N-Mean Resp Resp Total N Exact P Critical Mean N-Mean

LAB-Control 1.0000 1.0000 a 10 10 10 1.0000 1.0000
3 1.0000 1.0000 a 10 10 10 1.0000 0.0500 1.0000 1.0000

*10 0.6000 0.6000 4 6 10 10 0.0433 0.0500 0.6500 0.6500

I 17 0.7000 0.7000 3 7 10 10 0.1053 0.0500 0.6500 0.6500
*50 0.0000 0.0000 10 0 10 10 0.0000 0.0500 0.0000 0.0000

*100 0.0000 0.0000 10 0 10 10 0.0000 0.0500 0.0000 0.0000

I
Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV TU

I
Fisher's Exact Test 3 10 5.47723 33.3333

Linear Interpolation (80 Resamples)
Point % SD 95%CL Skew

I IC05 4.000 0.580 3.583 6.500 2.4661
IC10 5.000 1.665 4.167 10.000 4.7838
IC15 6.000 2.348 4.750 13.588 3.3900 1.0

I
IC20 7.000 3.393 5.333 17.049 2.2442

0.9
IC25 8.000 4.332 5.917 19.108 1.3762
IC40 19.538 5.709 7.667 25.286 -0.3445 0.8

IC50 24.615 5.306 8.833 29.405 -0.8674 0.7

I 51 0.6
c
&. 0.5
III

I ~ 0.4

0.3

0.2

I 0.1

0.0

0 50 100 150

I Dose %

I
I
I
I Page 1 ToxCalc v5.0 Reviewed bY:~

SCOEPAOOO27613



Transform: Untransformed Rank 1-Tailed Isotonic
Conc-% Mean N-Mean Mean Min Max CV% N Sum Critical Mean N-Mean

LAB-Control 22.900 1.0000 22.900 10.000 28.000 25.333 10 22.900 1.0000
3 21.600 0.9432 21.600 4.000 35.000 38.314 10 91.00 79.00 5.46119 21.600 0.9432

10 7.600 0.3319 7.600 0.000 19.000 98.308 10 7.600 0.3319
"17 3.400 0.1485 3.400 0.000 8.000 92.178 10 55.00 79.00 5.46119 3.400 0.1485
50 0.000 0.0000 0.000 0.000 0.000 0.000 10 0.000 0.0000

100 0.000 0.0000 0.000 0.000 0.000 0.000 10 0.000 0.0000

Ceriodaphnia Survival and Reproduction Test-Reproduction
Start Date: 09/12/2000 11:30 Test ID: 271901cdc Sample ID: WACKERSIL
End Date: 09/18/2000 09:30 Lab ID: ORCHM-Corvallis Lab Sample Type: EFF2-lndustrial
Sample Date: 09/11/2000 08:50 Protocol: EPAF 94-EPA Freshwater Test Species: CD
Comments: Cd chronic.

Conc-% 1 2 3 4 5 6 7 8 9 10
LAB-Control 24.000 26.000 27.000 24.000 28.000 10.000 23.000 26.000 15.000 26.000

3 13.000 23.000 23.000 22.000 4.000 24.000 23.000 35.000 28.000 21.000
10 0.000 13.000 16.000 10.000 13.000 0.000 5.000 19.000 0.000 0.000
17 8.000 8.000 5.000 1.000 0.000 5.000 4.000 3.000 0.000 0.000
50 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

100 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Linear Interpolation (80 Resamples)
Point % SD 95% CL Skew

Steel's Many-One Rank Test 3 17 7.14143 33.3333

Skew Kurt
-1.0232 2.61942

100 150

Critical
0.9

9.21035

(0.8

1.0 -r-------::=.....-----4.------,
0.9

0.7

Reviewed bY:~

Dose %

m0.6
c
&. 0.5
I/)

&! 0.4

0.3

0.2

0.1

0.0 .....,........-r-""T"""T"""'I....,.....,...-r-r--r-r..,.............

o 50

0.89929
1.08315

Statistic

ToxCalc v5.0Page 1

Auxiliary Tests
Shapiro-Wilk's Test indicates non-normal distribution (p <= 0.01)
Bartlett's Test indicates egual variances (p =0.58)
Hypothesis Test (Hail, 0.05) NOEC LOEC ChV TU

IC05" 2.6423 1.1929 0.5307 3.7395 -0.6873
IC10 3.4950 1.0775 1.0614 4.4791 -1.0084
IC15 4.0675 1.0295 1.5921 5.2186 -1.0868
IC20 4.6400 1.0263 2.1228 5.9582 -1.0388
IC25 5.2125 1.0407 2.6536 6.6977 -0.9411
IC40 6.9300 1.0702 4.4976 8.9163 -0.2311
IC50 8.0750 1.1329 6.1058 10.6244 0.3533
" indicates IC estimate less than the lowest concentration

I
I
m

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

scoEPA00027614
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FATHEAD MINNOW '·DAY SURVIVAL AND WATER QUALITY DATA

4

6

5
6
7

3

3

5

o
7

1
2

4

3

1

3

2

2

2

1

4

4

1

o

o
7
6

7
6
5

2

5

1

3
4

o

6

2
3

5

4
5
6
7

1

7
o

Day

·0

/1

3

IDD

10

(Perc~

Concentration
or

ClfMHILl..
. . /. . ' \<TDi d_ ~

Client 1U/i,ll.i:e1 < ~LrrPYl Cd'<) Date Initiated - I E l~ Time J 41 S-
Sample Description (]gf)T/1 Date Terminated ~rxq- /1'-a:::> Time /2J/D

~
if 119A.

Day 0 ay 1~ Day 2 ~ay 3~ Day 41f)LDay 5~ Day 6 .si: Day 7 /0
Day 0 i:_~_.Day 1~ Day 2 ]gIQ Day 3 /1{5)Day 40'350 Day 5 f 150 Day 6~Day 7 12LJb

Technician:
Time

I
I
I


I
I
I
I
I
I
I
I
I
I
I
I
I
I

110'~
"'~""":~,
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Concentration Tare Total No. of
o(perceni) Replicate Weight(gm) Weight(gm) Fish

fYm ..f-ttU) A 1,f)L/qT+- /·Ood-0 u, b\-J...e-6 ~
'--

B }. f)'jcjt.fo I.f)l./{ -:+c:- 10
C I, f)'-!-q zL/ !.(5b;J '::}-z. 10
D I,f)s<;(qL{ i.oc 2bc,( frJ

3 A /. {}il?5? 1·0c.fhlo ~- Jo
B I.o1./2-51- I· Ol/I", I ( 10
C I· tJ:3 ';ff)<:') l·tJCIO.~~ /0
D I.IJ10f(Z=t-- I,D 7-J{;(/J JI)

/D A r. oa //)~ l.w?Z-2- tD
B /./)342ff I./)?-' .t.o- ~h\ ..J;('5 9
C f.65'1-9-J I J){;<{{ I J 10
D 1.f)L// /c: I. Dtlcft::?- 't:>~%ln

1+ A / -()3 fT>.;t'f J:::;" I~ I.o~~<lo In
B {,DL/Of',{Cj '.vct'-f 1q ID
C I,DIfq es I ·f)~:J.. f(c2 10
D /.f)L~ II /,f)iaISCi b~\D

sO A I.rJ1-IJ:3 =l- I, D"1:-:S l.f-I /0
B /.f;6bqc, Los.~4t '1- bw.uq
C / . (;«1-r~ ,:oChoo ntJ%IV
D t.r: 2l./f?7- /. D2S?Jo In

Ion A I, (J"';f: Q"10 7- 1.()~/q(/7 10
B I "'Iht.f /. 04~ If.f( LD.uy{/£

C 1,t9+17~~ 1./)91./-3? /0

D /./')&.C:-? K"" J.OI"f<~n bvl .J..O" 9

A
B
C
D

-
-
-
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Sample Description

FATHEAD MINNOW '·DAY GROWTH DATA

Species ID# rlfiJ~ tj 7fo
_______t!t.::..:O:......,::;2.q--'--'-/-L9 Start Date . q-(2-D 0

- -
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Transform: Arcsin Square Root Rank 1-Tailed
Conc-% Mean N-Mean Mean Min Max CV% N Sum Critical

LAB-Control 0.9500 1.0000 1.3358 1.1071 1.4120 11.411 4
3 1.0000 1.0526 1.4120 1.4120 1.4120 0.000 4 20.00 10.00

10 0.9750 1.0263 1.3713 1.2490 1.4120 5.942 4 18.50 10.00
17 1.0000 1.0526 1.4120 1.4120 1.4120 0.000 4 20.00 10.00
50 0.9750 1.0263 1.3713 1.2490 1.4120 5.942 4 18.50 10.00

100 0.9750 1.0263 1.3713 1.2490 1.4120 5.942 4 18.50 10.00

Test ID: 271901ppc Sample ID: Wacker Siltronics via N. Creek Any!.
Lab ID: ORCHM-Corvallis Lab Sample Type: EFF2-lndustrial
Protocol: EPAF 94-EPA Freshwater Test Species: PP

Steel's Many-One Rank Test 100 >100 1
Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV TU

Skew Kurt
-1.7403 2.85367

Reviewed bY:~

0.884
Critical

ToxCalc v5.0

4
1.0000
1.0000
1.0000
1.0000
1.0000
0.9000

3

Larval Fish Growth and Survival Test-7 Day Survival

1.0000
1.0000
1.0000
1.0000
1.0000
1.0000

Page 1

Conc-% 1 2
LAB-Control 0.8000 1.0000

3 1.0000 1.0000
10 1.0000 0.9000
17 1.0000 1.0000
50 1.0000 0.9000

100 1.0000 1.0000

Auxiliary Tests Statistic
Shapiro-Wilk's Test indicates non-normal distribution (p <= 0.01) 0.76061
Equality of variance cannot be confirmed

Start Date: 09/1212000 14:15
End Date: 09/19/200012:00
Sample Date: 09/11/200008:50
Comments: FHM chronic.


I
,I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.97945 0.884 -0.0189 -0.5992
Bartlett's Test indicates equal variances (p = 0.75) 2.64341 15.0863
Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV TU MSDu MSDp MSB MSE F-Prob df
Dunnett's Test 100 >100 1 0.02932 0.0891 0.00033 0.0003 0.37979 5, 18

Transform: Untransformed 1-Tailed Isotonic
Conc-% Mean N-Mean Mean Min Max CV% N t-Stat Critical MSD Mean N-Mean

LAB-Control 0.3290 1.0000 0.3290 0.3140 0.3480 4.715 4 0.3358 1.0000
3 0.3365 1.0228 0.3365 0.3270 0.3540 3.652 4 -0.617 2.410 0.0293 0.3358 1.0000

10 0.3412 1.0372 0.3412 0.3190 0.3640 5.389 4 -1.007 2.410 0.0293 0.3358 1.0000
17 0.3365 1.0228 0.3365 0.3050 0.3630 7.418 4 -0.617 2.410 0.0293 0.3358 1.0000
50 0.3180 0.9666 0.3180 0.3040 0.3270 3.155 4 0.904 2.410 0.0293 0.3200 0.9529

100 0.3220 0.9787 0.3220 0.3050 0.3440 5.573 4 0.575 2.410 0.0293 0.3200 0.9529

Larval Fish Growth and Survival Test-7 Day Biomass

Linear Interpolation (80 Resamples)
95% CL(Exp) Skew

Reviewed bY:~

1.0 ,.-------------,

0.9

0.8

0.7

II) 0.6
III5 0.5

go 0.4
II)

a: 0.3

0.2

0.1
0.0 1....~"!"~""".....-..:--:.--:.-:C.'-:.:-:.~."':". '":'".":'".:""."'~

-0.1 +-.....-T"""T""-.-r-t-......,.....,.......,.........--r--r-......

o 50 100 150

Dose %

ToxCalc v5.0

4
0.3140
0.3290
0.3420
0.3480
0.3230
0.3050

3
0.3480
0.3270
0.3400
0.3050
0.3270
0.3100

Test ID: 271901ppc Sample ID: Wacker Siltronics via N. Creek Any!.
Lab ID: ORCHM-Corvallis Lab Sample Type: EFF2-lndustrial
Protocol: EPAF 94-EPA Freshwater Test Species: PP

>100
>100
>100
>100
>100
>100
>100

1 2

% SD

0.3190 0.3350
0.3360 0.3540
0.3640 0.3190
0.3630 0.3300
0.3040 0.3180
0.3290 0.3440

09/12/2000 14:15
09/19/2000 12:00
09/11/200008:50
FHM chronic.

Page 1

Conc-%
LAB-Control

3
10
17
50

100

Point
IC05
IC10
IC15
IC20
IC25
IC40
IC50

Start Date:
End Date:
Sample Date:
Comments:


I
I
I
I
I~


I
I
I
I
I
I
I
I
I
I
I
I
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APPENDIXB
REFERENCE TOXICANT DATA SHEETS
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· _ _ '-.', Iiiiiiii_' '1iiiii!iI_' _J _ .1' _... _ - '..
REFERENCE TOXICANT DATA SHEET

20 gIL
Test Begin

Test End

Date ?-t2VlJ
Date t1-li{~,;l.)

Time II <.j ~~'

Time IlZo

< 24 hours

NA
NA

10# I£YW

4811r

Toxicant Test

Concen. Chamber Number Surviving DissolvedOxygen (mg/l) pH Temperature °C COil(
CWL) Number 0 24 ·48 72 96 0 24 48 72 96 0 24 48 72 96 0 24 48 72 96 0

Control 10 (0 jV 1·s '5,& 9..l <to I <1./ £. ~ '20 '2.0 2(/ 1~O

4 10 10 10 '1>,~ q. :t- ~-r rt.O '?O ao ZO 20 I.:J tIC/'ll!..

6 10 10 10 e:r s» ~·l '1-!J +-ct -r.l~ Z.'D 20 z:; (f)VU

8 10 8 ':2 ~t- <l'1- ~,I '1-.Cf t-- ~ 7'1 20 2-0 ';;!v :,,!)4-J/.

10 10 I~l - <{f <l.t ",G 1--~ 1-</ 7.7 26 '2-6 2-;) ~~,Jtr.

10 0 - ){.1- <6.+ 1-.:'- 1-} n».12 - - , 2-D 2-D -
-.\ ~{

-

,

Test Acceptability Limits: Survival in Controls: > or =90% For RBT: >6.0 and <10.8 pH: > 6.0 and < 9.0 Temperature ±.1 °C
All GUIers (at 20°C): > 4.0 and < 9.1'

Statistical Method \nroffi'\'c\ 6~t;r\n'OC1V\ Korb-e.\C

Cusum Chart Limits

*Dilution Water Code
Recon. - reconstituted water

I VS - very soft
S - soft
MH - moderately hard
H -hard
VH - very hard

4-8 hLCSO ......;~~ .,....

8.]

We verify this data is true and correct.

Task Manager f4l1.I/tJ. ~ &t.(#t£<P~

Project Manager .\2:x~.c.~~·IloLA!l!IW\,j\/::':\·lo.-''''''''''__

QAOfficer /~/ ),7Jb

scoEPA00027620



Acute Test-48 Hr Survival
09/1212000 11:45 Test ID: rppa876
09/14/2000 11:20 Lab ID: ORCHM-Corvallis Lab

Protocol: EPAA 93

Reviewed by:"DN

!

10 100

DosegmIL

REF-Ref Toxicant
NACL-Sodium chloride
PP

1.0 -r-------...-------,
0.9

0.8

0.7

lJl 0.6
c
&. 0.5
UI
~ 0.4

0.3

0.2

0.1

0.0 +--r--.....-4~~.,..-__.__...............T'TT'!

1

Sample ID:
Sample Type:
Test Species:

ToxCalc v5.0

Trimmed Spearman-Karber
95%CL

6.8351 7.7780
6.7600 7.7757
6.7102 7.7597
6.7849 7.6021
6.8351 7.7780

1

7.2913
7.2501
7.2159
7.1819
7.2913

1.0000
1.0000
1.0000
0.2000
0.0000
0.0000

EC50

FHM 876

Page 1

0.0%
5.0%

10.0%
20.0%

Auto-O.Oo/~

LAB-Control
4
6
8

10
12

Trim Level

Conc-gmlL

Start Date:
End Date:
Sample Date:
Comments:

I
,I
I'
,I
I
I':
I
'I'
,I
1\
:1,

I
I'
·1,

I'
I,
I'
II
I
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REFERENCE TOXICANT DATA SHEET

Time O'1tS'"
Time [) '8'--1 <..)

q~(z..o./

11 ~(t.1 ~ v<".:>

Date
Date

Test Begin
Test End

10# ItlZl
.:,]0v<.>

~b'1

I¢I 48hr

IO~6 48hr

Stock Solution
Ji~ktW

QAlQC Reference Toxicant
C:{i.?,\,~o,,,;i,~ 4~'(", CIO# 7.$7

• ~o hoJJc. Solvent

i2'13;. Age " z.<-tlv.( *Dilution Water p--lv.... I\/lld

Size -'-- Total Hardness.as.CaC03
.-........ """'-~.,

Loading __-=-__ c...£l?~~~_~ti~it~(lJIIlhos!c~alinity(ppt)
Technician -··Ohc ';;>rJ'v 24 hr

Time 0 hr o"ks:" 24 hr ....;....;;....;;:.=._-

Client ~~~.......____:_---

Test Organism.........""""'-"""""""'it"''''''''''''''''''--"''''''''''''''''''''''''~_
Source """""'......:..1""""'....... _

10# cJ

Toxicant Test
Concen, Chamber Number Surviving Dissolved Oxygen mg!l pH Temperature DC Condo
~)/£- Number 0 24 48 72 96 0 24 48 72 96 0 24 48 72 96 0 24 48 72 96 0

4 5' LJ - 8,'-{ .- .. --<. e..z... .5.51 10 ('1 (~& ....rf-"'- ~ 0- - 2.~ . z-=
I 3 .> t; s-.

d,s: I~ S" « ,...
~~ - e..$ S, I $3.. 's. 2.H 2-0 2..:;. tl :')1,,\~ -

I '3 .> s: -r' t»
(,0 Ai L.<; {; G" 8,5' - '1.$ ttl - e..-z.. Z0 7D Z.) {tie I

1 r.s s: < ~

I.~ "1- s: S- 5' ~,fo - ~.t-( a,\ - 8 ';:' 2..;> 20 "2::;; Q00

L !> )~ ~. s
"'0 4 s: 5" ;2 ff.,7 - 't~ ~, ~ - e.. ( 2".1 20 CD '~I<;I)".;,

.L /) s: c; '-I
3.D A r 0 - 9/7 - ,~,~ 8.0 - 2<:> Zo "1100

J g s: I 0 e.I .., '-
",;..-'

Test Acceptability Limits: Survival inControls: > or=90% ForRBT: >6.0 and <10.8 pH: > 6.0and < 9.0 Temperature ±,l °C
AllOthers (al20°C): > 4.0 and < 9.1

TO1.+Cusum Chart Limits

We verify Ibis data~"IIe~orrect.

Task Manager~...., _

/ ,//
Project Manager '-f:(;J.1I","*k4w.w;l-i

/' ~ I,
Statistical Method ·-reim\i:Qed. 512WO\'\QV\ \<orbe.r QA Officer ::?::/;.a(:<.Yt~ JJ\'

"[ /~/~

*DilutionWater Code
Recon. - reconstituted water
VS - very soft
S - soft
MH - moderately hard
H -hard
VH - very hard

scoEPA00027622



Acute Test-48 Hr Survival
09/12/200009:15 Test 10: rcda1243
09/14/200008:40 Lab 10: ORCHM-Corvallis Lab

Protocol: EPAA 93
Cd Acute Ref. Tox. for September

1 2

1 10

DosegmIL

REF-Ref Toxicant
NACL-Sodium chloride
CD

Reviewed by:nW

1.0 -r--------~._---,

0.9

0.8

0.7

~ 0.6
c
&. 0.5
III
&! 0.4

0.3

0.2

0.1

0.0 -f--..--..........-.Tl..-...,..--...........-T..,.,....j

0.1

Sample 10:
Sample Type:
Test Species:

ToxCalc v5.0

Trimmed Spearman-Karber
95%CL

1.9153 2.3741
1.8930 2.4046
1.8641 2.4444
1.7742 2.5733
1.9153 2.3741

2.1324
2.1335
2.1346
2.1367
2.1324

1.0000 1.0000
1.0000 1.0000
1.0000 1.0000
1.0000 1.0000
0.4000 0.8000
0.0000 0.0000

EC50

Page 1

0.0%
5.0%

10.0%
20.0%

Auto-O.O%

LAB-Control
0.5

1
1.5

2
3

Trim Level

Conc-gmiL

Start Date:
End Date:
Sample Date:
Comments:

U'

I
I'
I:I I

II
I:
I
I'
,I
',I
\1,

,I
'I,
,I'
I'
,I,
I:
I
I,
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Statistician

Test Start Date

SampleID#

Cu.s-vN'. d\.Q'C'-t h., I'V\~k
o.r C) TV 1..6l-\-

o.aCe To , .20

Ceriodaphnia dubia
Survival and Reproduction

Test Data Summary

TCzs

\:79

o·~9

Ceriodaphnia Lot#

Client QA/rye ~~e>h
Sample Description c.,\ \["Oif\\G 'Rc.~.\Ox - 1\oC\

cd \2S1

Footnote: Ceriodaphnia dubia test should be terminated when 60% of the control organisms have produced their
third brood, or at the end of eight days, whichever occurs first.

ClfMHlll

Percent , Total
or 3/L Total Young Per Replicate # Alive Live

@ncentratioJiJ A B C D E F G H I J Adults Young

cN(\\-'O , '2-1- b 21- 2io 30 2.1 30 2\ '210 2-7 10 2?J7

0.25 2~ 2b %D 21 30 2-c; 1-<g 27- 2~ 25 ~ 2t~

OrS 21 22 2'2 23 21 ~25 25 2t- U; 2tt- 9 rsz.

\ \15 10 \7 r~ 17 lS ,~ 20 \€ 18 )0 \107
L5 + 9 5 0 fo "3 (:; ~ 3 2- 10 50
2- ~. 0 0 ~YA; 1 OJb 0 0 ~tJ 1 0 :3ftb :!>w Ab

4- a 0 0 0 0 (9 (0 0 C) 0 0 0

.-

I
I
'I·'i i

I
I
I
I
:1'

"

'I
,I,
,I

'I'
.1
'I'
I,
II'
,I
·1
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I
I
',I
:1·, ,

I
I'

I
I
I
I"
I,
I
I
,I
I
I
:1
I
I

~HIU

CERlODAPHNIA 7-DAY SURVIVAL AND REPRODUCTION DATA

Client QA I QC - s.~~ke.;- Test Beginning: Date 6 -'3\ -co Time \ 'Bee
Sample Description NaCl - 50 ~/l- ~ccK Test Ending: Date C1. -~ - 00 Time 0 q 8(\

CeriodaphniaLot# C~ \L~3 Dilution Water l\eccY\.M\\O="ftf<\:) ID# .I.,;\f?",-~='...1.4: _

Technician Day 1k-Day 2 j)"""' Day 3 .3-v Day 4~ Day 5 :~ Day 6 DN Day 7 __

Time Day 1 (c6'''> Day 2 ~iJ;;,o Day3 Illl( Day4 j ...[(o Day 5 i~Day609()ODay7__

Percent or Replicate No. Live Total
d::oncentrau6il'~ Day A B C D E F G H I J Adults Live Young

1 0 0 o 0 U u c> 0 U <J (0 0

2 0 Q (] C: U o v Q U L.) Iv .»
3 '1 o 4 ~ S I.-{ ,<, ....l (c "3 /</ 3'1

Control 4 Z$ 1-1 C\ 10 0 0 c- 0 c. {O 10 '-i\
5 D .Q '" Q U /v I"? q /0 o /0 «;;
6 10 0 OJ t I I~ (~ \2- ~ \l If- 10 \0'2-
7

1 U U U 0 c> 0 (;I c.J 0 D IV 0
2 o o 0 c) 0 0 o 0 0 o i..::> CJ

3 t.4 (..( v,;,f) :5 « '-/ ,- " S 3 ;~q t.lo
0.25 gIL 4 '1 /0 0 0 0 IV~ 0 to tI q SO

5 D 0 il \3 iO Q R D a '1 "l~

6 /5 ''J \3 \2- 15 ;'2:. q 1+ It 9 11 Y-t_

7 J
1 D 0 0 <.J 0 0 0 0 c.) 0 to 0

2 CJ U 0 U 0 0 0 <:.> (J C> tv c>

3
,-

VI ,S- vj 3 f.::, 1/( )- /0 '1.d-..s- .... ( 1.;1
0.5 gIL 4 C) 0 0 v 0 C1 c> a Ie.? 0 10 l0

5 lrJ 7 R <-J lp 10 II c.l 0 c»
(0 '7~D t:":. v

6 10 I{ q II lL '1!Af\ 10 12- II I~ 9 IO~
7

1 0 o 0 0 c.) 0 0 0 0 0 [0 0

2 o G? 0 c.J w 0 0 0 0 0 10 0

3 I 3 0 2- Y 3> Z. t./ <... :> 10 ::>.."-1
1.0 gIL 4 f~ D , c> 0 o c» 0 S- D to c:

5 :3 '3 S" :3 ';) ~ (p C:? o ~ /0 4/
6 i(h..~ IU,3 -z.. ~i3_. ~~,,;, '7 t'"w 101"&,. \()$." lf~, •. I~. iO .;Yh" 9 ""' ,..., ,,'
7

1 0 0 0 0 0 0 <.:) C> a c;) (i;) e>

2 e> a 0 0 0 0 0 0 0 () to.:> 0

3 0 ~ ( a I 0 { v c» (..I (Q 5
1.5 gIL 4 U 0 ( c> 0 0 0 ] ..." .,;;, 10 L{

5 ~ t{ 0 ') 3 .3 I D [ 0 ID /7
6 2- ~ '3 3> L 0 't 3 2- :L 10 2t-
7

1 a 0 0 0 0 0 CJ 0 0 0 tv ~

2 o o 0 0 c) 0 0 0 0 0 IU 0

3 ,;) U 0 (/ 0 o u () 0 «» ,..;J 0

2.0 gIL 4 D v ( ) i D 0 0 ,~ c» 0 ;Q I

5 t-> o 0 0 I "=' 0 (7 0 i {.o ~

6 O"h 0 o 0",1'> <9 0A" 0 o (f!JJ'l- 0 ~ 0
7

1 c» () u c> 0 0 0 0 CJ 0 0 0 -
4.0 gIL 2 I I [ I ( , ( r ( I I {

3 I i ! I ! : I I I I
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ClfMHILL
Client QA {QC - Se~kSf\be.\l
Sample Description NB - 50 e- /1..-
Technician Day 0 bW Day 1 .&-........
Time Day 0 \ 800 Day 1 ({to

CERIODAPHNIA WATER QUALITY DATA

Initiated Date 6'-'6\-OOTime \300
s ,OC\( Terminated Date 5-0-00 Time 09cO

Day 2 ~ Day 3 !:>- Day 4 or-- Day 5

Day 2 O'ir~') Day 3 n)o Day 4 (1.1(.5 Day 5

Adults Isolated Date 8-30-0 0 Time O'-jDO
Neo's Collected Date B-W-CO Time .l.J.1Q

:~)"'" Day 6 1)N Day 7 --'- _

fW"'t' Day 6 09CO Day 7 _

Percent pH Conductivity (umhos/crn)
or Dissolved Oxygen (rng/l) Day Dav

c'Co!lcentration) 0 1 2 3 4 5 6 7 0 1 2 3 4 5 6 7 0 1 2 3 4 5 6 7

Control f? \~~%1%rz~ 1?t 1%It:%~Iz~ S"3.S )l.l 3'-1 S "$>>'(). J-to 'Z7g
'.",7- "h0- 'b -1':-- ...(\ "l.'!' 1.~~. .0.0

0.25 gIL ~.( ~%XX.~~ ~
~)7:J
~I%'1%~ ~IO g3~

"p ~i) v
(1/ ''1':' 7.9 o /,f- to -'1~

777 iV> :1>3 6/'\2-
t), q,. l(,' .'1. 1.

~.I ~%%i .%C~ 7.Cj tz:Z1%Z%~0.5 gIL q. I?>. 12AS 'Z-vJ (2.1 ( tG")( iiJ;;'O
..,~ q,? 'l/p /I.~ i!1.'"' v,v ,,~)

'1~ -17
(z,0

~1%%~1%~ ~t?r4%,::/%1.0gIL f?t 1. 7.9 '/). ob- 1CJ1d) ;'\ ':5 /7<020{,0 Z0'a 7.u<f!.0
1'-1. .J,.. .,\

/t~
o '?; 't'ZJ /~."\. '0' 'V' ·v· 'iJ' 'tJ. "1..

~~~~IXtL Ovj %%~~~"t
-"t.

7.~ It",,71.5g/L "', ~.

q ../\.~ 2.17C '2.l,,(o Z1.;;() lTf<J 'l~~ s.HD
4~ 'O~ vJ1--' '1>' ",,'f /..-f. 'b,o /(,4 -1~

~%U~%~ %rt%%1%~2.0gIL 8'.\ 1. "';' J,. 'P'7 7.7 0· '0' >'1""-'
&1t... 9,0 ~~IC 33& ~iJJ >'-«.(0 .~S70

toP .01~ '1~ '" /l~ .11J 117~. II /I.

I/(VV/ / / :1/ / V/ /~.O
y.

4.0 gIL 7(P :5'\90
"...

COMMENTS: (2.i:j·.F.~·1 eX'k: """'2 ra(.H'rJdi ,,~ \).q>' J1,.Jr'o
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Ceriodaphnia Survival and Reproduction Test·6 Day Survival
Start Date: 08/31/200018:00 Test 10: rcdc1239 Sample 10: REF-Ref Toxicant
End Date: 09/06/2000 09:00 Lab ID: ORCHM-Corvallis Lab Sample Type: NACL-Sodium chloride
Sample Date: Protocol: EPAF 94-EPA Freshwater Test Species: CD
Comments: Ref. Tox. for September

Conc-grnlL 1 2 3 4 5 6 7 8 9 10
LAB-Control 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000

0.25 1.0000 1.0000 0.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
0.5 1.0000 1.0000 1.0000 1.0000 1.0000 0.0000 1.0000 1.0000 1.0000 1.0000

1 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
1.5 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000

2 0.0000 1.0000 1.0000 0.0000 1.0000 0.0000 1.0000 1.0000 0.0000 1.0000
4 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Linear Interpolation (80 Resamples)
Skew

2 3 4 5

DosegmIL ,

Reviewed bY:])W

1.0 -r---------....----.,
0.9

0.8

"~.+-'........

0.7

0.0 4f.y-.......,.;.....,..,......,..............,...................,..,..,......f

o

51 0.6
c
&. 0.5
UI
~ 0.4

0.3

0.2

0.1

ToxCalc v5.0

-0.6775
-2.3200
1.4886
1.1984
1.0655
0.6370
0.0579

95%CL
0.1000 1.6281
0.2000 2.0000
1.5415 2.1111
1.5830 2.2222
1.6424 2.3333
1.7771 2.6667
1.8514 2.8889

SO
0.6662
0.4310
0.1710
0.1960
0.2187
0.2968
0.3416

1.5000
1.5714
1.6429
1.7143
1.7857
2.0000
2.3333

grnIL

Page 1

IC05
IC10
IC15
IC20
IC25
IC40
IC50

Point

I
I
I
I
I
I:

I
I'
I
I'
I
I
I
,I
I
I
I
I,

I
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Ceriodaphnia Survival and Reproduction Test:'Reproduetion
Start Date: 08/31/2000 18:00 Test 10: rcdc1239 Sample 10: REF-Ref Toxicant
End Date: 09/06/2000 09:00 Lab 10: ORCHM-Corvallis Lab Sample Type: NACL-S0dium chloride
Sample Date: Protocol: EPAF 94-EPA Freshwater Test Species: CD
Comments: Ref. Tox. for September

Conc-gmJL 1 2 3 4 5 6 7 8 9 10
LAB-Control 22.0000 6.0000 22.0000 26.0000 30.0000 27.0000 30.0000 21.0000 26.0000 27.0000

0.25 28.0000 26.0000 0.0000 29.0000 30.0000 29.0000 28.0000 22.0000 29.0000 25.0000
0.5 21.0000 22.0000 22.0000 23.0000 21.0000 25.0000 25.0000 24.0000 25.0000 24.0000

1 15.0000 16.0000 17.0000 13.0000 17.0000 15.0000 18.0000 20.0000 18.0000 18.0000
1.5 4.0000 9.0000 5.0000 6.0000 6.0000 3.0000 6.0000 6.0000 3.0000 2.0000

2 0.0000 0.0000 0.0000 1.0000 1.0000 0.0000 0.0000 0.0000 0.0000 1.0000
4 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Linear Interpolation (80 Resamples)
Skew

Reviewed by: ]')W

4 52 3

DosegmIL

1.0,.-----..""""---....--,

0.9

0.8

0.7

CD 0.6
I/)5 0.5

~ 0.4
CD
a: 0.3

0.2

0.1

0.0

-0.1 .....................I"'T'"l.......'"'I"T..............,......,.......'"'I"T....-I

o

ToxCalc v5.0

-0.2836
-0.8199
-1.1166
-1.0783
-0.2453
-0.5691
-0.2305

95%CL
0.0832 0.6097
0.1665 0.7195
0.2509 0.8292
0;5384 0.9390
0.6489 1.0189
0.9641 1.1478
1.1008 1.2477

SO
0.1745
0.1679
0.1264
0.1135
0.0984
0.0482
0.0390

0.5198
0.6127
0.7056
0.7985
0.8913
1.0944
1.1976

gmILPoint

Page 1

IC05
IC10
IC15
IC20
IC25
IC40
IC50

I
I
I
I
I
I
I
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I
I
I
I
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I
I
I
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I
I
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Task Manager

QAOfficer

Cusum Chart Limits

L,\ to 5.2J
L~ to 4-,0Growth

Endpoint

Survival

CHNIHlll

Concentration Number ofLive Dissolved O, Specific
or Day Organisms (mgfl) pH Temperature Conductivity

Percent A B C D Pre Post Pre Post (0C) (umbos/em)
0 10 10 10 10 «c,~ ~ .... ')...~ 2S¢-:')

1 /0 /0 10 (0 aJ?... '6 is o"l.f. §'L.. .., c;-. -'L42.
2· IV IU rei 10 g,l 1,'1 9,7 ~,I ?<,'\. -?7 b

. Control 3 tv (;::) (2) (<:/ B·I e'~ ~.> r? l '25' 31!
4 10 /0 10 10 7,9- 'l~ ~o 9,3 z-: ??z,3
5 'v (() If) /1, ) 7 ~;2, ~ ,l <'<17 2S- ).,/~ ?
6 to {o to ei, "q,o 73::0

~!~
-z.c; .ios·

7 /D 16 /0 ( f') ;,7
~ *,~

2-C:
0 10 10 10 10 ~/j ~t,,?

1 10 'o 10 10' r,;;n d. ,1 1',,3. 4/1.. 15~
2 /0 I I) 10 /0 ~i ( '!: ;'"2 I~~- a,1 «i ?

U.::S 3 (v ,0 fV 4.l e~ ~.5 .. ';)S7it:? v.l

4 If) (0 ID I~""'" 7-:-:7- '6.3 S,( ~',~ 1qS
5 10 10 16 (0 «o ~ r~ 16. ~,7 'if '7.. 7
6 II) 10 Ii' 16 1,9 J 'Of l Y. C<.O Go 'iiI?
7 10 ,0 Iv ic» ~2.. +fi ....~='l:

0 10 10 10 10 ~{5 . 1'7 /1. LO
1 10 10 (O I() ~ Ii !$r ';113 . ,'1. fe,>,
2 (0 to /,.) to ~O q,' 9 l .,0 IA(;O

1.U 3 ,0 t.:» rt.:;) {~ ~\ B(-f :7.Z" n t'i30.v

4 fro, /0 (n t>, -:}..1 ).I, ~ ~() /0 /<Xo:::;...
5 /o II? 10 ct/ I.LJ. ~,l lD , ,f \~\l.J
6 (0 (0 to U) ~_:i? 4(2 $ .0 ,':0 l'f64
7 io ID !o ID~- -':;.Cl -
0 10 10 10 10 q -)- ~fl""{ "2-'7J(0
1 JU to ( tJ ( (.., 12.. I 'if ,-:t 8(( <;jll 27J{o
2 (0 ~Q (0 (0 '~LD ~ ,1... "j, { 51) "293c:)

2.U 3 ,:J /V (;:J Iv ~.( 6.'i 5.\ sc> '31.30
4 /1') I, --, 10 (D --:+-9 <;<? <:;'0 «. I 7- c1 en, ....,
5 (0 /0 10 10 '? ,0 '8;<- 1,O ~rl '"< (60
6 co 10 10 (0 '7,<;1 150 ~,9 'iLO ~ I.SO

7 (0 ID (0 I'D -:J-./. ?r:,!.,
0 10 10 10 10 - «i1 - t:lA l!(['gO
1 /0 (0 /0 lO ~(? ~ 0. <?' '" I

l(t;~O

2 ,0 (0 t o 10 '3,( ~;7 ~ .d q,O 4.c;ljO
4.U 3 fJ iQ IV (V B.';;> B':'< b.D 71 ::>0'-10

4 if' 10 In ,(il . -:f;f( ~S '::1-.'1 CJ/ 5'050
5 $ 10 f4.(rJ" 'ill .a S;-z.. '0(":< ~,'i tq.o ~e.~O
6 51 1/./ 1/) f: s.o ?J!.~ 'I, <:y 7,9 f.,-dc;O
7

.....,
'7 )( --=f- 7J.. - 'f--';{ - 2<;-r: ( .

0 10 10 10 10 ~ ..J fPf ~/) ~ 6c;f<cJ
1 In l() /0 '0 tltl . (.;.~~ Ci t, qo <..S-- Ihl"'! 0
2 1/) 1& iO Iv iJ .( ~,5 7,9. 719 '2 ~ 6 itS-o

ItU 3 t:.;'-#).... ,O? IJ~ ("I I/) ~() !,.,I"~N......&o 8':1 7'1 7.'1 ?(l -17 3"0

4 ,C;- <:: £:: .......,.. ::;·07 q(Z ~-~' «» '7S: 7f3 ur»
5 " C» 0 0 '6,[ ~(~ 7:"1 7.9 LS 'l E, ~'Ov

6 L i i f
~ ~i:

7 S-
7 i/tI -II V Y '7

m~; FATHEAD MINNOW 7-DAY SURVIVAL AND WATER QUALITY DATA

Client RefTox ;=jJ.lIF-.r~Date Initiatel.1 ''I;;(-S<."C1 Time~1~..:../...:jO_"__

I Sample Description NaCl Date Terminated q-i~lV Time /63-D

. Thchmci~: D~0!~D~1!~4 D~2~rD~3~ D~4 14 D~5/~D~6.PJrD~7 ~j
Time D~0)0iOD~1hOOD~2~ D~3[~P D~4'07DD~510mD~6j9~D~7(62,?

I
I
I,
,I

I
'I


I
I
I
I
I
I'
I
II'
I
I
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FATHEAD MJlNNOW 7-DAY GROWTH DATA

ceoncen~~ Tare Total No. of
or Percent Replicate Weight (gm) Weight(gm) Fish

jl!!:4b~ A L037t:,9 L04-lY2- (0
B \.O\+\~ LOL 74-5 10
c L032.~~ ..O&l~ ID
D Lo1.\-39'3 .04-725 ID

19.3 A \ ,01.\-.3 L\-5 I.04tog<Q 10
B LOW3<2 1,0 l.\-34? 2- 10
C LO t-32/0 (,04-717 (0
D L05729 1.0 (0 \5'6 10

1,0 A 1.0#~+ \.oL}-cn 0 _10
B LO%10 lr04991 ID

C 1.0(,52.0 ,. o~gL1-E5 to
D LOf/o20 L050<€cr (r-'?

2~"{) A l,052..D.~ 1.055C)1- La
B L03~q'1 , r 0 tt2&::>1 lO
c LQ599Cf l.00353 Lo
D 1,0 1.\-3~O l.ott707 J (/)

LfD A 1.052W L053g,~ r
B l,()501-7 \,05925 Of

C L03~3~ I.035l2- q-
D L 0 't-/3 c;? - l ,C4:s5~ '1

f?D A r,03~(J~? -.
B 1,04t54- -

'- c Lcset-.~ -..
, D \.05bIt-~ -

,.,

-A

B
C
D

l.' i,'

Species ID# Rldl.*.?f S-

SWrtD~eq_-~~--~~C~O~ ___N~C\

Client

SampleDescription

I, 

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
,I

I
I
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--------------------------------

Start Date: 09/08/200016:10 Test ID: rppc875 Sample ID: REF-RefToxicant
End Date: 09/15/200010:30 Lab ID: ORCHM-Corvallis Lab Sample Type: NACL-Sodium chloride
Sample Date: Protocol: EPAF 94-EPA Freshwater Test Species: PP
Comments: FHM Chronic Ref. Tox. for September!

Larval Fish Growth and Survival Test-7 Day Survival

ReviewedbY:~

1084 6

DosegmIL

2

1.0-r------------il....-----,
0.9

0.8

0.7

:g 0.6
c
&. 0.5
In.! 0.4

0.3

0.2

0.1

0.0 .......,...,..,...,..,...r"I'""',...,...,,.,..,...,..,.~...............-t
o

ToxCalc v5.0Page 1

Linear Interpolation (80 Resamples)

LAB-Control 1.0000 1.0000 1.0000 1.0000
0.3 1.0000 1.0000 1.0000 1.0000

1 1.0000 1.0000 1.0000 1.0000
2 1.0000 1.0000 1.0000 1.0000
4 0.7000 0.9000 0.8000 0.7000
8 0.0000 0.0000 0.0000 0.0000

Conc-gmIL 1 2 3 4

Point gmIL SO 95% CL(Exp) Skew
IC05 2.4444 0.1027 2.2667 2.8000 2.2713
IC10 2.8889 0.2054 2.5333 3.6000 2.2713
IC15 3.3333 0.2657 2.8000 4.4000 1.1177
IC20 3.7778 0.2609 3.0667 4.5098 0.1855
IC25 4.1290 0.2167 3.3892 4.6755 -0.1956
IC40 4.9032 0.1625 4.3724 5.3404 -0.0117
IC50 5.4194 0.1354 4.9770 5.7837 -0.0117

I
m
m

I
I
,I

I
I
I
m
I
I
I
I
I


I
I
I
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Start Date: 09/08/200016:10 Test ID: rppc875 Sample ID: REF-Ref Toxicant
End Date: 09/15/2000 10:30 Lab ID: ORCHM-Corvallis Lab Sample Type: NACL-Sodium chloride
Sample Date: Protocol: EPAF 94-EPA Freshwater Test Species: PP
Comments: FHM Chronic Ref. Tox. for September!

Larval Fish Growth and Survival Test-7 Day Biomass

Conc-gmlL 1 2 3 ' 4

1084 6

DosegmIL

2

"

1.0 ,-----------..---,
0.9
0.8
0.7
0.6

Gl 0.5
IIIg 0.4
li" 0.3

~ 0.2

0.1
o.o--~~

-0.1 \

-0.2

-0.3 +-r...........-r........,..,..,.......-.-r"T"T...........-r...............-t
o

Reviewed bY:...ll~ToxCalc v5.0Page 1

Linear Interpolation (80 Resamples)

LAB-Control 0.3730 0.3270 0.3250 0.3320
0.3 0.3410 0.3240 0.3910 0.4290

1 0.4260 0.3750 0.3250 0.4690
2 0.3890 0.3620 0.3540 0.3270
4 0.1400 0.2980 0.2740 0.2200
8 0.0000 0.0000 0.0000 0.0000

Point gmIL . SO 95% CL(Exp) Skew
IC05 2.1078 0.2527 1.2310 2.5027 -0.4590
IC10 2.4036 0.1990 1.8598 2.8925 0.1263
IC15 2.6994 0.2342 2.1226 3.5892 0.7019
IC20 2.9952 0.2910 2.3287 4.3052 0.9559
IC25 3.2910 0.3334 2.5826 4.6971 0.6774
IC40 4.1914 0.4034 2.9874 5.3825 -0.1898
IC50 4.8262 0.4255 3.2930 5.8188 -0.6814

I
I
I
I
I
I
I


I


I
I
I
I
I
I
I
I
'I
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REFERENCE TOXICANT DATA SHEET

IOit ltV

:;Yo'}
ICC 48hr

IDYf) 48 he

Client QAIQL

Test Organism Pimephales promelas
Source Aquatox Inc.

ID# FHM Jerk Age faUi@a 1l8\t~ t?:f
Size NA

Loading NA

20 gIL

Test Begin

Test End

Date 9-/2-DO
Date Or -("1 ~~

Time /2<;.;1;';'

Time [l<"O'

Toxicant Test

Concen. Chamber Number Surviving DissolvedOxygen (mgll) pH Temperature DC Cone
(~IL ) Number 0 24 . 48 72 96 0 24 48 72 96 0 24 48 72 96 0 24 48 72 96 0

Control 10 /0 10 Cl(" 9:.<," ~(, ~·I g. I ~;3 7..t.J '2.--D '].,) Y.JO

4 10 (0 Iv e.c <6.(" ~(" tt·Q lGj '"7..~ 20 2--0 2N 6/;)C

6 10 ID IV Cf,~ 't.e; t..~ 1-~q +.<6 '7.5 '20 2-D 20
((fI([

8 10 tJ - eJ,1- <ls- - f-lt :f.f - 20 2_0 - 17U/C
10 10 (t? - <'1.1- f<.r" - 1.)5 't--1- - 20 La - 16;;(-;"(

12 10 D - 4·1- f/~ - =f.1- ':/.& - 7D 2~
-' "lss't

"

-

I

Test Acceptability Limits: Survival in Controls: > or =90% For RBT: >6.0 and <10.8 pH: > 6.0 and < 9.0 Temperature ±.l °C
All Others (at 20°C); > 4.0 and <9.1'

Task Manager "':""';t.':;::'¥i/144~W~Ul.4t.~u..--

We verify this data is true and correct.

8.8
'10

".0 TOCusum Chart Limits

Statistical Method L,<\e-Ctr I~D \O\-iQII\

_4:__8....._ hLC50 ~..::....::: _

*Dilutiol1 Water Code
Recon. - reconstituted water

f VS - very soft
S - soft
MH - moderately hard
H -hard
VH - very hard

scoEPA00027633



Acute Test-48 Hr Survival

Reviewed bY:~

09/12/200012:00 Test 10: rppa877
09/14/2000 11:20 Lab 10: ORCHM-Corvallis Lab

Protocol: EPM 93

T

.1

5 10 15

Dose gmlL

REF-Ref Toxicant
NACL-Sodium chloride
PP

1.0,-------+-.--4----,

0.9

0.8

0.7

2: 0.6
c
&. 0.5
en
~ 0.4

0.3

0.2

0.1

0.0 ............."""T".....~~"""T"....._T'""........"""T"-r-t

o

Sample 10:
Sample Type:
Test Species:

ToxCalc v5.0

Linear Interpolation (80 Resamples)
95% CL(Exp) Skew

1
1.0000
1.0000
1.0000
0.0000
0.0000
0.0000

gmlL SO
6.1000
6.2000
6.3000

.6.4000
6.5000
6.8000
7.0000

FHM 877

IC05
IC10
IC15
IC20
IC25
IC40
IC50

LAB-Control
4
6
8

10
12

Conc-gmlL

Page 1

Point

Start Date:
End Date:
Sample Date:

. Comments:

I
I
I
I
m
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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APPENDIXC
CHAIN OF CUSTODY

. -
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1 of 1

Date

Date

Bioassay

CommentsLaboratory ill

RECEIVING LABORATORY:

CH2M Hill - Corvallis

2300 NW Walnut
Corvallis, OR 97330
Phone :1-541-758-0235

Fax: 1-541-752-0276

FA"" ! cA.. At'J\e,.( ~c--

dt~.\.-~

Received By

Expires

09112/0008:50

North Creek Analytical - Portland

P009247

Sampled: 09/11/00 08:50

Date

Due

Water

09118/00 17:00Subcontract Outside

Containers Supplied:

Other (A)

SUBCONTRACT ORDER

Analysis

Released By

Released By

Sample ill: P009247-01

SENDING LABORATORY:

North Creek Analytical - Portland

9405 SW Nimbus Ave.
Beaverton, OR 97008

Phone: (503)906-9200

Fax: (503) 906-9210
Project Manager: Howard Holmes

I
I
I
I
I
I
I
I
I
I
I
I
I
I
,I
I
I
I
I
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1 of 1

Date

Comments

Bioassay

Laboratory ID

RECEIVING LABORATORY:

CH2M Hill - Corvallis

2300 NW Walnut

Corvallis, OR 97330

Phone :1-541-758-0235

Fax: 1-541-752-0276

Received By

o

Expires

SUBCONTRACT ORDER

North Creek Analytical- Portland

P009324

lo--b "Tb~ CO'LI\~-02

\e"'~. ~o\'\. orv\\la.\

Date

Due

09/20/0017:00 09/14/0008:15

Water Sampled: 09/13/00 08:15

*= toV\Vt\\SD.\\O\f\ v0~\\"'- lVM. @, \rJC\c~e\ £~\\\()\\~C~ ~ ~e
Sold Nt:- w~\\ "i\a\- be.- ~e-~\l'\~ 1\A-e...- '2---t\~- O,?::> S:OJ\\~ o'A..-

'So..\u.dU)'~ ,*" &1<\"\,\"-.- \"o()'o\es.~ I\e-~
6'oQ<;9:>./ Coi\i\'/\,-\t'.i 0lA.\- vOl 1M \\'1'..- -O'L S~ SO

\.r\~ ~o-S:. ~C\.-\Q ~ s,ce- ~~e-\".L UV\\1-c.lfS.o..\iO\l\. ~M.O tV\.

M'/ V\ote-bo\(. ~OU.:\\N\~'J\

Subcontract Outside

Containers Supplied:

Other (A)

Analysis

SENDING LABORATORY:

North Creek Analytical - Portland

9405 SW Nimbus Ave..

Beaverton, OR 97008

Phone: (503) 906-9200

Fax: (503)906-9210
Project Manager: Howard Holmes

Sample ID: P009324-01

Released By

I
o
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

SCOEPA00027637



.. iiiii .. iiii - .. ..

15.. 111 3
$ ,..·r,. EXPRESS

Exact Streel Address Cannot deliver to P.O. Box or Zip Code Carrier Code

INTERLINE INFORMATION
City Schedule 1/

REFWD

City Schedule 1/
VALUE

s

OTHER

C.O.D.
AMOUNT

PICK·UP

STORAGE

COLLECT;
COD FEE

DELIVERY

PRINi NAME

----_.~.

/" _ ON a.:oq DAH::

.;. 200 o.

DIMENSIONAL WGT LBS.

_-0__' __ ~.__

.~_. '--._~ -'~

SIGNATURE \RECl;:IIJED INGOOD OROEH UNLESSSPEcncD

ZipStale

Recipient's
Phone Number

(Very Important) ( ) -

Shipper's Package Express Account No '-r~i~~~~~~¥~?:t=~=j~~~~~~;J----,-~=l~~~t==:==-

State Zip.

annot deliver to POBox 0 Z' C, ." r Ip ode

Shipper's Phone
Number

Exact Street Address C .

City

City

(Very trnportanr) (

From (Shipper's Name)

SUBJECT TO TARIFF.....~ ..~,._'_ ....__..... REGULATIONS PRINTED ON REVERSE SIDE.
~,~,q-- '--' '--'-- --':"-'-'
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REV 10/96 FORM 4

TIME 0 AM 0 PM

PROJECT NO. _----

PHONE NO. 503 1J9 -737+
DATE q -Jlt-()O

CALL FROM ""TQ'J\!\ G" L\)o\lbe\ Sl\\'f01{\~C--S

MESSAGETAKENBy ~1J~L~~~ ___

SUBJECT ~ \CQS.£O. \./ .
/

CH2MHILLTELEPHONE CONVERSATION RECORD

CALL TO b~ W\'f\\[\

I
m,~.;tl

I
I
I
I
I
I
I',)

..;

I
I
I
I
I
I
I
1'-'
I
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Ship Samples to:

P.O.#.,)/D/62

IDII 2,2,NPOES# _~:""':"":~-....Q!!l__-'---_

Contact Persori:l"Ol"l'\ "?Dfhs chI' lei
Phone: :;D,3 cJ./l' - '7 :37 l(

Shipping #

DatelTime

Date/Tlrnel
ODd

DatelTime
1-f.~t:lO

OtherHandFed-Ex
Shipped Via

UPS Bus

OatelTime q 111/4 0

a eco.

.!:!
Sample sa c: sa

::l e .!:! ::l !:! .!:!
Type ~ u .c: .Ql c: :i. sa c: .!:! sa c:

Ql -c o S s ~ e ~
c: e S!

,~
_ c:

u s: ::l 0 ::l

~o 'iii ~ u -c o al U U s: 1: u s: Concentrationsm '2 « « o :i « o . .)'*"- Lab 01 0 .2 .c: S o en en -01 and/or ._.... -c: S
~ "ai ~ ~ ~ al

~Sample 10 Date Time Compo Grab
0 10# If iii 0 :r: :r: In In >- >- !Z' Commentso o o a ~ en en ~ ~ ~ ~ « :r:

OO/S'L. 1/JI!IJ D 08'S-O X I 1)( ) .x x
.

.~.".'

....

..._...... '. Jo_ .._.

........ ~ ...~, ....-...... ~.".

-." ... -.._..-...~ ...........
- ~......._......... ~~.-.._.. :. ,.,

.. '.~.
,

...•.. ~,,;,._ .....- :,: ...
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12423 N.E. Whitaker Way. Portland. OR • 97230 • (503) 254-1794 • FAX (503) 254-1452

Coffey Laboratories, Inc. has completed the statistical analysis of the data collected from dual endpoint toxicity
tests which were conducted from 12/5/00 through 12/12/00 on effluent provided by Wacker Siltronic. The
enclosed report includes a summary of the Ceriodaphnia dubia and Fathead Minnow tests and results, along with
the raw data and statistical summaries for the effluent and reference toxicant.

December 15, 2000
Job #: MXAO~204Q

COFFEY LABORATORIES, INC.

Ragheda Kaady
Quality Assurance Director

Approved by,

,/j .. i'

!T~f~i~;;~
t/ .

J

ANALYTICAL NARRATIVE

Acute data was derived from the chronic test data in the Ceriodaphnia dubia and Fathead Minnow tests. Data
from the Ceriodaphnia dubia 48-hour acute tests showed toxicity at the 100 percent effluent concentrations. Thus,
the acute NOEC values for Ceriodaphnia dubia survival were 50 percent effluent. Data from the Fathead Minnow
96-hour acute tests showed no toxicity at the 100 percent effluent concentrations. Thus, the acute NOEC values
for Fathead Minnow survival were 100 percent effluent.

Re: Statistical Analysis - Toxicity Tests

Mr. Thomas J. Rothschild
Wacker Siltronic
7200 NW Front Avenue
Portland, OR 97210

In summary of the statistical analyses, the Ceriodaphnia dubia chronic test showed a significant reduction in
survival at the 12.5 percent effluent concentration, and a significant reduction in reproduction at the 12.5 percent
effluent concentration. Therefore, the chronic No-Observable-Effect-Concentration (NOEC) values for
Ceriodaphnia dubia survival and reproduction were both 6.25 percent effluent respectively. The chronic Lowest
Observable-Effect-Concentration (LOEC) values for Ceriodaphnia dubia survival and reproduction were both 12.5
percent effluent. The chronic LCso value for Ceriodaphnia dubia survival was 9.23 percent effluent. The chronic
IC25 value (an estimate of the effluent concentration causing a 25 percent reduction in biological growth) for
Ceriodaphnia dubia reproduction was < 6.25 percent effluent. The Fathead Minnow chronic test showed no
significant differemfe in survival at any effluent concentration when compared to survival in the controls. The
chronic NOEC values for Fathead Minnow survival and growth were 100 percent effluent. The chronic LCso
value for Fathead Minnow survival was> 100 percent effluent, and the chronic IC2s value for Fathead Minnow
growth was > 100 percent effluent.

Coffey Laboratories' Aquatic Toxicology Department is accredited by the Washington State Department of
Ecology which demonstrates the high priority we place on Quality Assurance. It is our goal to meet all of your
needs by offering the highest quality services in the most efficient manner possible. If you would like further
assistance, or should you have other questions regarding Aquatic testing, please feel free to contact me at (503)
254-1794, ext. 215. We look forward to working with you in the future to ensure the health of our Northwest
waterways.

Sincerely,
COFFEY LABORATORIES, INC.

/f7 ..~ ~,

• ~~ Boling ,'1
~~~atic Biologist
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INTRODUCTION

Coffey Laboratories, Inc. conducted two chronic definitive bioassay tests using the water flea (Ceriodaphnia dubia) and the
Fathead Minnow (Pimephaies promeias) on samples provided by Wacker Siitronic. The tests were conducted from December
5 through December 12, 2000.

METHODS AND MATERIALS

Test Methods: The chronic test methods were performed according to Short-Term Methods for Estimating the Chronic
Toxicity of EjJ1uents and Receiving Waters to Freshwater Organisms, Lewis, P.A. et ai.; EPA/600/4-91/002 (1994). The
acute test results were derived from the chronic data and were analyzed according to Methods for Measuring the Acute Toxicity
of EjJ1uents and Receiving Waters to Freshwater Organisms, Weber, c.I. et al.; EPA/600/4-90/027F (1993).

Test Organisms: The Ceriodaphnia dubia used in the chronic test were obtained from Coffey Laboratories, Inc. in-house
cultures and were less than 24 hours old and within an 8-hour age range at test initiation. The Fathead Minnows used in the
chronic test were obtained from Aquatic Biosystems, Inc., Ft. Collins, CO (See Appendix D) and were 24 - 36 hours old at test
initiation. All organisms tested were fed and maintained during culturing, acclimation, and testing as prescribed by the
EPA/600/4-9"1I002 (\ 994). The test organisms appeared vigorous and in good condition prior to testing.

Dilution Water: The dilution water used for the Fathead Minnow and Ceriodaphnia dubia tests was reconstituted moderately
hard water (EPA/600/4-911002) with a total hardness and alkalinity of 100 and 60 mg/L as CaCO" respectively.

Test Concentrations: The concentrations tested in the chronic tests were 6.25, 12.5, 25, 50, and 100 percent effluent and
dilution water alone for the control. Ten fish were placed in each of four replicates per concentration for the Fathead Minnow
chronic test. For the chronic Ceriodaphnia test, 10 organisms per concentration were used with 10 test vessels per
concentration and one organism per vessel.

Sample Collection: Samples were collected by Wacker Siltronic personnel on December 3, 5 and 12. (See Chains-of
Custody). The samples were picked up by Coffey Laboratories personnel and transported to the laboratory. Samples were
stored in the dark at 4°C until test solutions were prepared. "

Sample Preparation: The samples used during these tests were diluted and temperature adjusted prior to each daily renewal.

Monitoring of Bioassays: Pre- and post-renewal solutions were monitored for conductivity and dissolved oxygen daily in
each concentration, as well as for pH in the control and 100 percent effluent concentration. Additionally, the pH was measured
in all the post-renewal solutions of every concentration. Alkalinity and hardness were measured in each new sample (100
percent effluent) and in the control. Ceriodaphnia dubia survival and neonate production was monitored daily in the chronic
test. According to EPA/600/4-91/002 (1994), Ceriodaphnia dubia tests should be terminated when 60 percent or more of the
surviving female Ceriodaphnia in the controls have produced their third brood and at least 15 neonates per adult. In addition,
control organism survival must be equal to or greater than 80 percent. Fathead Minnow mortality was measured daily and fish
growth was measured by dry weight analysis at the conclusion of the Fathead Minnow chronic test. Temperature was
monitored continuously throughout the 7-day period.

Data Analysis: All statistical analyses were performed using WEST, Inc. computer package, Toxstat, Version 3.5. This
program utilizes, among others, Dunnett's, Steel's Many One Rank Sum, and Wilcoxon's Rank Sum Analyses for the
hypothesis endpoint estimates, and Probit, Spearman-Karber, and Linear Interpolation methods for point estimates.

The effect measured for acute tests is survival over the exposure period. The effects measured for Ceriodaphnia dubia chronic

COFFEY LABORATORIES, INC.
12423 N.E. Whitaker Way. Portland, OR • 97230 • (503) 254-1794 • FAX (503) 254-1452
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5
METHODS AND MATERIALS (CONT.)

tests are survival and reproduction over the 7-day exposure period. The effects measured for Fathead Minnow chronic tests are
survival and growth over the 7-day exposure period. The statistical analyses performed are those outlined in Short-Term
Methods for Estimating the Chronic Toxicity of Effluents and Receiving Waters to Freshwater Organisms, EPA/600/4-91/002,
and Methods for Measuring the AcuteToxicity of Effluents and Receiving Waters to Freshwater and Marine Organisms,
EPA/600/4-90/027F. Dunnett's, T-test with Bonferroni Adjustment, Steel's Many-One Rank Sum, or Wilcoxon Rank Sum
Tests are used to determine the No-Observed-Effect-Concentration (NOEC) and the Lowest-Observed-Effect-Concentration
(LOEC) when analyzing the survival and growth data of the Fathead Minnow, as well as the reproduction data of the
Ceriodaphnia dubia. Fisher's Exact Test is used to analyze the survival data of the Ceriodaphnia dubia tests. When the
assumptions of normality or homogeneity of variance necessary for Dunnett's Procedure or T-test with Bonferroni Adjustment
cannot be met, Steel's Many-One Rank Sum Test or Wilcoxon Rank Sum with Bonferroni Adjustment is used to analyze the
data. In addition, the Linear Interpolation method is used to determine the chronic IC25 values (the concentration of effluent
causing a 25 percent reduction in biological growth) for the Fathead Minnow growth data and the Ceriodaphnia dubia
reproduction data.

COFFEY LABORATORIES, INC.
12423 N.E. Whitaker Way. Portland. OR • 97230 • (503) 254-1794 • FAX (503) 254-1452

scoEPA00027646



I RESULTS AND DISCUSSION

I Table 1 summarizes the chronic bioassay results.
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Table 1

IChronic Bioassay Results

Ceriodaphnia dubia Fathead Minnow

- Survival Reproduction Survival Growth
Evaluation (% effluent) (% effluent) (% effluent) (% effluent)

NOEC 6.25 6.25 100 100

LOEC 12.5 12.5 -- --

Point Estimate 9.23 (LCso) < 6.25 (fCz.') > 100 (LCso) > 100 (lC 2S)

Table 2 summarizes the acute bioassay results.

I
Table 2

I48-Hour Acute Bioassay Results

Survival (% effluent)

Evaluation Ceriodaphnia dubia Fathead Minnow

NOEC 50 100

LOEC 100 > 100

LCso 54.15 >100

COFFEY LABORATORIES, INC.
12423 N.E. Whitaker Way. Portland, OR • 97230 • (503) 254-1794 • FAX (503) 254-1452
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7

RESULTS AND DISCUSSION (Cont.)

Chronic Bioassays:

Table 3 summarizes the survival and growth data for the Fathead Minnow test conducted.

I
Table 3

IFathead Minnow Results

Sample Concentration (%) Percent Survival Mean Dry Weight per Fish (mg)

Control 100 0.667

6.25 100 0.531

12.5 100 0.707

25 95.0 0.753

50 100 0.712

100 92.5 0.580

* Indicates a statistically significant reduction from control at p ;; to 0.05 using Steel's Many-One Rank Test or
Dunnett's Test.

Results using Steel's Many-One Rank Test showed no significant reduction in survival when compared to the control at any
effluent concentration. Dunnett's Test showed no reduction in growth when compared to the control at any effluent
concentration. Therefore, the NOEC values for survival and growth were both 100 percent effluent. Control survival was 100
percent.

The chronic LC50 value (an estimate of the effluent concentration which is lethal to 50 percent of the test organisms) for
Fathead Minnow survival was> 100 percent effluent. The chronic IC25 value for Fathead Minnow growth was > 100 percent
effluent. The EPA has indicated that the IC25 is the approximate analogue of the NOEC (Technical Support Document for
Water Quality Based Toxics Control EPA/505/2-90-001, March 1991), making it a valuable indicator of chronic aquatic
toxicity.

The dissolved oxygen levels remained above 40 percent saturation throughout the tests. Test temperatures were steady at
25 ± 1"C. The tests proceeded without interruption or incident that could have affected test results.

COFFEY LABORATORIES, INC.
12423 N.E. WhitQker Way. Portland, OR. 97230. (503) 254-1794. FAX (503) 254-1452
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8

RESULTS AND DISCUSSION (Cont.)

Chronic Bioassays (Cont.):

Table 4 summarizes the survival and reproduction data for the Ceriodaphnia dubia test.
,

I
Table 4

ICeriodaphnia dubia Results

Concentration (%) Percent Survival Number of Young per Adult

Control 80 21.8

6.25 77 8.2

12.5 20 * 0.1 *
25 o * 0.8 *

50 o * I o *

100 o * o *

* Indicates a statistically significant reduction from control at p :> to 0.05 using Fisher's Exact Test or Wilcoxon's
Rank Sum Test wi Bonferroni Adjustment.

Results using Fisher's Exact Test showed a statistically significant reduction in survival when compared to the control at the
12.5, 25, 50, and 100 percent effluent concentrations. In addition, Wilcoxon's Rank Sum Test wi Bonferroni adjustment
showed a reduction in reproduction when compared to the control at the 12.5, 25, 50 and 100 percent effluent concentrations.
Therefore, the NOEC value for survival and reproduction were both 6.25 percent effluent. The LOEC values for survival and
reproduction were both 25 percent effluent. Control survival was 80 percent.

The chronic LCso value for Ceriodaphnia dubia survival was 9.23 percent effluent. The chronic IC2s value for Ceriodaphnia
dubia reproduction was < 6.25 percent effluent.

The dissolved oxygen levels in the tests remained above 40 percent saturation throughout the test. Test temperatures were
steady at 25± 1"C. The tests proceeded without interruption or incident that could have affected test results.

COFFEY LABORATORIES, INC.
12423 N.E. Whitaker Way. Portland, OR. 97230. (503) 254-1794. FAX (503) 254-1452
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RESULTS AND DISCUSSION (Cont.)

Acute Results:

Table 5 summarizes the survival data for the acute screening tests using the Fathead Minnow and the Ceriodaphnia dubia.
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Table 5
Summary of 48/96-Hour Acute Results

Species Concentration (%) Percent Survival
-

oHour 24 Hours 48/96 Hours

Fathead Minnow Control 100 100 100

100 100 100 95.0

Ceriodaphnia dubia Control 100 100 100

100 100 0* 0*

* Indicates a statistically significant reduction from the control at p,s:0.05 using the Wilcoxon's Rank Sum Test wi
Bonferroni Adjustment.

Dual-endpoint testing allows the acute test results to be derived from the chronic test data. In the Fathead Minnow 96-hour
acute test, the Wilcoxon's Rank Sum Test wi Bonferroni Adjustment showed no statistically significant reduction in survival
between the control organisms and those in the 100 percent effluent concentration. In addition, Wilcoxon's Rank Sum Test wi
Bonferroni Adjustment showed significant difference in survival between the control organisms and those in the 100 percent
effluent concentration in the Ceriodaphnia dubia 48-hour acute test. Therefore, the acute NOEC values for Fathead Minnow
and Ceriodaphnia dubia survival were 100 and 50 percent effluent, respectively.

COFFEY lABORATORIES, INC.
12423 N.E. Whitaker Way. Portland, OR • 97230 • (503) 254-1794 • FAX (503) 254-1452
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10

RESULTS AND DISCUSSION (Cont.)

Reference Toxicant Tests:

Tables 6 & 7 summarize the results from the Ceriodaphnia dubia and the Fathead Minnow chronic and acute reference
toxicant tests conducted in November.

Table 6
Chronic Reference Toxicant Tests with Sodium Chloride

Species (test) Point Estimates 95% C.1.

Pimephales promelas (survival - LCso) 4.06 giL 3.59 - 4.53 giL

Pimephales promelas (growth - IC2s) 1.84 giL 1.25 - 2.88 giL

Ceriodaphnia dubia (survival - LCso) 1.90 giL 1.71 - 2.09 giL

Ceriodaphnia dubia (reproduction - IC2s) <0.5 giL --- - --- giL

Table 7
Acute Reference Toxicant Tests

Species LCso 95% C.1.

Pimephales promelas 6.55 giL 6.31 - 6.79 giL

Ceriodaphnia dubia 1.98 giL 1.76 - 2.19 giL

The reference toxicant tests with sodium chloride conducted in November showed that test organisms were within their
respective sensitivity range based on EPA guidelines (EPA/600/4-91/002, 1994).

The chronic IC25 values, as well as the LCso values and the respective 95 percent confidence intervals are listed in the Tables
above. The data sheets for the reference toxicant tests are provided in Appendix B.

COFFEY LABORATORIES, INC.
12423 N.E. Whitaker Way. Portland, OR. 97230. (503) 254-1794. FAX (503) 254-1452
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WATER QUALITY PARAMETERS

Lab Sample ID: A01204Q-l
Field ID: 00-131

Date/Time: 12/04/000920
Matrix: Water

12423 N.E. Whitaker Way. Portland, OR • 97230 • (503) 254-1794 • FAX (503) 254-1452

Detection Analytical
Method Limit Result Units
SM 311lB 1. 120. mg/L
SM 311lB 0.1 2.2 mg/L
SM 234O-B 0.5 310. mg/L

Parameter Method

EPA Category: Metals

Units
p.mhos/cm
S.U.
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

Analytical
Result
1200.
7.08
14.
5.
0.05
NO
NO
NO
0.9
<0.5

NO

Analytical
Result

COFFEY LABORATORIES, INC.

0.5

Detection
Limit

ND

Laboratory
Blank

0.5
1.5
0.01
0.05
0.05
0.05
0.2
0.5

Detection
Limit
5.

EPA Category: Conventional Parameters

Parameter

Conductivity EPA 120.1
pH EPA 150.1
Alkalinity EPA 310.1
Biochemical Oxygen Demand . EPA 405.1
MBAS (Surfactants) EPA 425.1
Chloramine SM 4500-CI-G
Residual Chlorine SM 4500-Cl-G
Total Chlorine SM 4500-CI-G
Ammonia Nitrogen SM4500-NH3-B/C
Hydrogen Peroxide Dip Stick
NO means none detected at or above the detection limit listed.

Parameter

Results expressed as mg/l unless otherwise noted.
NO means none detected at or above the detection limit listed.

Propylene glycol

Extractable Organics
CLISolventScan; Solvent Scan.
Analysis Date: 12/12/00
Analyst: MKM

Calcium
Magnesium
Total Hardness
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12423 N.E. Whitaker Way. Portland. OR • 97230 • (503) 254-1794 • FAX (503) 254-1452

WATER QUALITY PARAMETERS (cont.)

Lab Sample ID: A01204Q-3
Field ID: 00-132

Date/Time: 12/06/00 0730
Matrix: Waste Water

Parameter Method Units

Units
mg/L
mg/L
mg/L

J!mhos/cm
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

14.

Analytical
Result

310.
120.
1.9

Analytical
Result

Analytical
Result

1200.
14.
5.
0.06
ND
ND
ND
0.8
1.0

COFFEY LABORATORIES, INC.

ND

Detection
Limit

Detection
Limit

Laboratory
Blank

0.5
0.5
1.5
0.05
0.05
0.05
0.05
0.2
0.5

0.5
I.
0.5

Method

Detection
Limit
5.

SM 2340-B
EPA 200.7
EPA 200.7

. EPA Category: Conventional Parameters

Parameter

Propylene glycol

Conductivity EPA 120.1
Alkalinity EPA 310.1
Biochemical Oxygen Demand EPA 405.1
MBAS (Surfactants) EPA 425.1
Residual Chlorine SM 4500-CI-G
Total Chlorine SM 4500-CI-G
Chloramine SM 4500-CI-G
Ammonia Nitrogen SM4500-NH3-B/C
Hydrogen Peroxide Dip Stick
ND means none detected at or above the detection limit listed.

Parameter

Results expressed as mg/l unless otherwise noted.

EPA Category: Metals

Extractable Organics
CLISolventScan; Solvent Scan.
Analysis Date: 12/12/00
Analyst: MKM

Total Hardness
Calcium
Magnesium
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WATER QUALITY PARAMETERS (cont.)

Lab Sample ID: A01204Q-4
Field ID: 00-l34

Date/Time: 12/08/000830
Matrix: Waste Water

12423 N.E. Whitaker Way. Portland, OR • 97230 • (503) 254-1794 • FAX (503) 254-1452

Parameter Method

Results expressed as mg/l unless otherwise noted.

EPA Category: Conventional Parameters

Units

Units
I-tmhos/cm
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

mg/L
mg/L
mg/L

Analytical
Result

Analytical
Result
260.
100.
1.9

Analytical
Result

1400.
17.
9.
0.06
ND
ND
ND
1.
1.0

6.

COFFEY LABORATORIES, INC.

Detection
Limit

Laboratory
Blank

0.5
1.
0.5·

Detection
Limit

ND

0.5
0.5
1.5
0.05
0.05
0.05
0.05
0.2
0.5

Method
SM 2340-B
EPA 200.7
EPA 200.7

Detection
Limit
5.

EPA Category: Metals

Parameter

Conductivity EPA 120.1
Alkalinity EPA 310.1
Biochemical Oxygen Demand EPA 405.1
MBAS (Surfactants) EPA 425.1
Residual Chlorine SM 4500-Cl-G
Total Chlorine SM 4500~Cl-G

Chloramine SM 4500-Cl-G
Ammonia Nitrogen SM4500-NH3-B/C
Hydrogen Peroxide Dip Stick
ND means none detected at or above the detection limit listed.

Parameter
Propylene glycol

Total Hardness
Calcium
Magnesium

Extractable Organics
CLISolventScan; Solvent Scan.
Analysis Date: 12/12/00
Analyst: MKM
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APPENDIX A

RAW DATA SHEETS

COFFEY LABORATORIES, INC.
12423 N.E. Whitaker Way • Portland. OR. 97230. (503) 254-1794. FAX (5031254-1452
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I Coc rD: O:\Clom\~ort.8RN\Li:eSc~.SEC\'o:~s\CP~a=,:C.:C~
Revisi~n .: 1.01
Revision Da~e: 11/18/93

CHRONIC RE:"o"EWAL LARVAE TOXICITY TEST • QUALITY ASSt.;RANCE PARAMETERS

Test Organism: r HH Test Initiation: t.;2-t>5-t!:7:J AnaJyst(S):_tlTC-I-. _
Dales Delivered: Test Conclusion: Reviewed by: _
Dales Collected: Dechlorination: _

MEASUREMENTS

Cone. Day Date Initials
pH DO Sp. Condo (mglL)

New Old New Old New Old Alkalinity Hardness Ammonia Chlorine

5V 0 1:;1-/5 fiT .~ 4 195b'
1 (:}J/y fJf :1.11F 'h ,4 ··1· D gC& rGi3
2 1~/7 1-11 l'l'7~ <6''-'\ r"\·3 80/ !J5&

I
." .-

10·? 5·"0
.-, -3 1~/t; J..If r;.~'1 8a.. i)(c""

4 '7/1 k t.5"c gA C;:·L icY[) £"p..... _.-_.

1.31 G·? 9crs5 t.-~IIU ur /.;.D Cjv3
6 °JII ;.11 '7.1;) 0? Itoq qt)i-j Itt&?&
7

InJ 0 /';>/6 1-'1 r/q3 BA..\ 1U31
I 1~~j;.Jl II r 131 13tO ~.~ '1. \ l;J3w id55
2 1~/7 I..JT r; 10;;. '7.u~ 6·5 ;1-'0 (~3'!> ,~w

3 Id/{1 f./I 11.1.1J 13/1 (rQ'?
/'

Jd'-Irt i33:J)f..p.":)
4 i 1./'-'1 r6 7,)C 7,yt a .s ,- ..,

IUD JL7Jv· )f-.

5 /,1/1/) t-l T 1.3t¥ '/~JI S-'S ~.5 '.;fc(5 1531
6 le).!I! 11j~J 1{;~ e/ '1 .. I it.j/P6 /5 ~'AHI ';/

7

0

I

2

3

4

I
5

6

7

0

I

I 2

3

I
4

5

6

I 7

I
I
I
I
I
I
I
I
I
I

In'umber: AD IdOL} Q
ustabbr: _

Tsource Name:

TII_: -------.--::----:-



Chlorine

(mglL)

Hardness AmmoniaAJIcaJ inity

Doc to: O:\Clom\Port.aRN\~ifesc~.SEC\'o::s\CRLa='QC.:C~
Revision .: 1.01 "
Revision Da~e: 11/19/93

Sp. CondoDO

6·' idC)

MEASUREMENTS

/' C·-' . f c.'......-: if' -': .:..:.., 1 1 -l .- '-1 ·"-C..:·,,_ n.~ '.'_ .' i -J

g'l 5fb
19iP £7. i ''\ D 58Cj :J 90

So J91
'1.95 7-& {p.1.J; i/fjl/ '/9/
'711- to· (,I 1· 0 'i1J'lJ 5t)::;-

o01 '1 tj' 11· I 39'/ i../dq
'Zt-/ 0~ :5.1 ...;O~ idO
'f /-i1 g f.( '5I 0 'I [):.---' 4Z. \
1· '-131m .~ :; ·5 lj,:},) '/1g
'/.~3 ~. -S -S,1"13 j I...;f3

pH

New Old New Old New Old

rl. 5! 7&1 .~ S ,3 ::;-06 390
·1.~1 7. c; f,. j 5: L 4([ 1&0
13'f 1'-15 65 5.a i.J;;q .3 qr)
1·19 '1&11~ .? (p··3 .36(0[3'7"

H~'i 6,~ p/3

q,~'O 6·:;0 '],1 (p.q 3q~ ~IJO

r-/.1U tt~li '\·1 if /0 5 b'iJ A./Ia.

fir

rtf
(-4 ,.

CHRONIC RE:"l"'£WAL LARVAE TOXlCITY TEST· QUALITY ASSl."RANCE PARAMETERS

Test Organism: E}I. 1-1 . Test [nidation: i;;).-OS-[;ri) Analysl(s): I-IT
Dates Delivered: /,.;}-0' /: -q. !d-lrest Co~lusion: I d -Jd - Pi> Reviewed by: _
Dales Collected: ;,:2-;- L2-~9-7DechJorll1allon: _

;;Jj, ~ rJ-r'l::J

Jd//f JJ~

'C)h ;...rr

J:}/Ij; /..1',
i2(~., /}-b

ho/;(J fr,
/dlll ,.rr6

7

0 /0--5 Nr
I !'J}(jI . ,-r

f-..

2 idll HT
3 'dJPJ fJI
4 \l.I' /ijj:1 ,J
5 iCJ../,1) f/1'"

6 Jd//I i..Jr
7

0 /,-y2' pi'--- ../~
l I,);u~ /~I .,......

2 0/1 NT
3 i,;yg HI

r ," K1'i4 - -1. I

5 t?/IP
,.....-

All

6 I~J II -:./ !

7

o

3 t;)/g
4 '-7'..7
5 Id/;O

6 /;}III

7

o lI.;,(~t

I va/V
2 /a/l

Day Date

l----.-j~~~--{LQ~~~~---i~-r---r----,I

nt:---------------

-I fJ!)

_~~~~~--t---t-----t--11
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I ()
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AnalySUSI: _

CHRONIC RENEWAL LARVAE TOXICITY TEST

Test Organism: ::§M . Test lnitiaaon: If -O:x- £)-0
/dn

~umber:

I
I

r: (,I\, ) Dates DeliVered: - Jj~ ~i;J:;:.est Conclusion:@-
_.

Reviewed by:lp un:e ~ame: DaLeS Collected: I -
Randomization Chan II:I / _T',;;) .0 Bau:1111:r - -Feeding RegJme:

"urnDeI' 1_lcIlo10n0liry f.--,"OCone. ~ep. Orpm.... " fOUlc"nwnor .\4on.0 !4 .. r: '16, l:ll:l ,... 161 I) :4 ... ::! 96 l:ll:l I ... 161

I 10 0 0 .0 0 0 0 0 .', 0 :.:)~ d;:) db h6 ~6V
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! I1 17) 6 0 -d::>""'Il

• t\1 \G \' 1\ ~ V ,~ I (I ./)
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I
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l 10 U (-

0 0 ('> C) 0 L') C ..J& kJ5 J/ ,-;6 I,..:; t:\J J
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in I J
J
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iO '11/ ~ if
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: ID () o 0 0 e () 0 t: (': cJip l?5 --2& -35 t> (--'
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-I,,' 10 \
\

\
i 0 ('. ;"'''-)'I
I

'. -
• .c \'If 'j,/

~, / \if 7 ~' \0' (, IJ
I

:

;

~

-

A.'fAI.fST, ·~~I '~\ t..:.'- k\ pi" ;11 /-l( HT,.
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I
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OOc tD: O:\C~Oft\Por~.SRN\LifeSci.SEC\Fo~\Chrncanw.FOR
Revision .: 1.00
Revision D.~.: 11/18/93

LARVAE GROwtH DA~A

custa.bbr: {Dac.t;:..e..(''S! l t
Oryi.nq'temp. (OC): ~~~ ~_

Oryi.nq 'time (h): ---i./.a:::Qlub£~~;a..... _
Reviewed by: _

~ Icone. Rep. A B a-A c (B-A)/C Remarks
No. ~t. of Orywe. 'total ciry No. of Mean dry we.

dry boat boat & we. of lar.rae of larvae
( g) larvae larvae (q)

(g) (q)

COntrol J IIJ-O,3,)(ct> ()Q403G

I 0 0< 10. q3 r~;;) ! f).q ~7qC} -

,3 If). ad q5,~ c q35&0 ~

..

'-/ {J. f{ 3 I ~ 1/7 'j',Q3f3Je,
nc. / 10, Cj~-? 95'1 C·Q33'lt

d 0, q311(p O,Q3&f3 -',.;J5 ._.. -. .- ._- - -- _.. .

.3 o, qd ((~ '7 ~I,q3~B~ . - _. _.

i./ 1) Cl~(1J40 O·q 3 \~y

nc. I D'qd ':::;,J 1 ::,Q3,341
-:J (J, qo< II/ 0·0 -3.360 .

. .,1,5 .3 () C;,;;,) '; :.<,(~ o q3[)~ I

Lj (1 CJIC,L/'l {J, qJ01 '1

tne. ,-,:,qc<C&o C g ~qqL.j
.

/ ... - .

d I/)q lR '74 0, Qo?4AB

if 3 c. Ct IqyO c qAU;<q
I..j (l q.{)J t./ Y o Cj 3{117

Inc.
/ Dq~35q C, q~/II/! 7
.:{ (1, 9~'Y30 j. q3 j L1'7

-§1J 3 {J q.{ '1'0 s:s () q ~:;q() '5

if C.9~3-I1 (l q 307/

Cone. I O<ido..,('l U t: CJ 113 - ')"'/,2. .:::::>?

I d I~, qd t'l \ {}. q,;(1/L/5
/0{) 3 /) q ddJ5 c.q .d131

L{ (..'4 :JeJ£; c q<--<5ff :s

I
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CHRONIC RENEWAL LARVAE GROWTH DATA

A B B-A C (B-A)/C

Cone. Rep. Wt. of Dry wt. Total dry No. of Mean dry wt. Average

No. dry boat boat & wt. of larvae of larvae wt. per cone.
(g) larvae larvae (mg) (-mg)

- (g) (mg)

Control 1 0.93260 0.94036 7.760 10 0.776

2 0.93162 0.93792 6.300 10 0.630

0% 3 0.92982 0.93560 5.780 10 0.578

4 0.93136 0.93818 6.820 10 0.682 0.667
Cone. 1 0.92854 0.93371 5.170 10 0.517

2 0.93176 0.93683 5.070 10 0.507
6.25% 3 0.92927 0.93482 5.550 10 0.555

4 0.92640 0.93184 5.440 10 0.544 0.531

Cone. 1 0.92527 0.93347 8.200 10 0.820
2 0.92711 0.93388 6.770 10 0.677

12.5 % 3 0.92430 0.93031 6.010 10 '0.601
4 0.91947 0.92677 7.300 10 0.730 0.707

Cone. 1 0.92060 0.92994 9.340 10 0.934
2 0.91874 0.92488 6.140 10 0.614

25% 3 0.91940 0.92629 6.890 10 0.689
4 0.92244 0.93017 7.730 10 0.773 0.753

Cone. 1 0.92359 0.93067 7.080 10 0.708
2 0.92230 0.93197 9.670 10 0.967

50% 3 0.92458 0.92905 4.470 10 0.447
4 0.92347 0.93071 7.240 10 0.724 0.712

Cone. 1 0.92276 0.92850 5.740 10 0.574
2 0.92171 0.92845 6.740 10 0.674

100 % 3 0.92215 0.92731 5.160 10 0.516
4 0.92028 0.92583 5.550 10 0.555 0.580

g

I
I
m

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Job Number: A01204Q
Test Dates: 12-5-00/12-12-00
Weighing Date: 12-12-00
Analyst: HT

Custabbr: Waekersilt
Drying Temp.: 101°C
Drying Time (h): 12
Reviewed by: _
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,ICllf}t!../

!'TAt2k1t1B
lCJSource Name: _

CERIODAPfUlrlA TOXICITY TEST: WATER Qt"ALITY PAR.UIE'I'ERS

T~st Organis;::: f!:. c!. . ..1~t IlUtiation: . /,;;) -.5-4'lJ
Dates D~!iver.:d: 'a-:!:J, h) - hIE -Brest Cvnclusion: /...) - J,.:) - / iJ
Dares CoUCC".ed: Id-::::t.;. I~- 3;/d-1Dectllonnation:: _

Analysttsl:_",,-fl..;..-r _
Revl_ed by:, _

Cone. Day Due Analyst
lauial£

Temp.

eCI
pH DO 51'. Cando

New Old :-few Old New Old AlJWiaicy Hwaess Ammonia ChlorUle

o

!

3
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6

I~ Iff a& 033 6 3 '1"'1-"
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6
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,
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1'-;;/1/1 /-JI dh go!P £$.5 6.6 "-/33 c.fgil
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o ·0'5
leJ/;t'

fiT .2&
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).)///

IcJ./~ t f l ;:J Iu ~ 6 3 :.J7~: ~;

i'~/I/~ j ..l"r j~/7 f·C3 S·t g...< 5'13 u3:.J-
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/:~~~;
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/0 r , .=.):j/ I~Dz.- f3 ,~~ r·6 jJ<-/</ -J it],r II) i ..... -J

",,- 01 (p
g " ~- 7 7,.~iJ/1/ /-1 r: ,~ ~

.,.:..:> '-../':::;' ~IYv

7

3

5

3

J

6

5

o

I~~~---4----4--+---l--+--+--+-+---+---+---T----11
1--L~~~~~~~:-7+-:~-t----+----t----11

~
~ ~....:-w~~---+-~~~z::.p+--+--+--+----11

7

scoEPA00027661



I

Analysuu: _
!t:vle,.,ed by: _

CERIODAPm.1A TOXICITY TEST: WATER Qt'ALITY P.-\R.-\.\[£TERS

T.:s[ Organism: c.. -d . T~[ Initiation:' Ie?- :::F- #i)
D:llolS Detivered: T~[ CoJIIClusion: _
DlUeS Collected: Dec:h.lonnation: _

I
I

MEASUREME.';n
Cane. Day Dare Analyst Temp_

pH DO Sp. Cando (milL)[ni!iab
('C,

Ne'W Old New Old Ne'W Old AlbJini[y Hardaess Ammonia Chloriae

a k~- 4f :..J (p £),--1 BD/J
I 1,;)/;" ;.iT d/~ '1.0J 0;a Sl 791 'ibl
2 /<')/7 Lli CIS ft{j 0-? 6-'? 783 &75

I 3 Id/0 j.JT c?b vi, q;), t'?5 f/? goo fJ18
+ .2;/;:1 -M. -, --

t·'10 ,~.17c 8,'S 8.3 8/0 ~oo. c;...'-'
.

I
s

6

7

I 3

0 ".;1)7 /J1 dY '7r ff; g·5 /ddj

1 Ic..~./ /-1"'- .,;;;, '7. f;b '7:], 0·'" '0-/ ~7q /3'10
2 /;1/., 41 ~~ /4Y'?' ,..-/

3

+

s

I 6

7

3

I a

I

I 2

3

+

5

6

I 7

3

I
a

I

2

~ 3

~

.~
5

0

7

~l 3

.

:;Iumb.:r: ACild 04 l-?
:ustabbr: _leiSource Name:
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I
Fisher's Exact Test

============================================================================
NUMBER OF

10

TOTAL ANIMALS

2

DEAD

8

ALIVE

CONTROL

IDENTIFICATION
I

6.25 % 7 2 9I ------------------~---------------------------------------------------------

TOTAL 15 4 19
============================================================================

============================================================================

============================================================================

=======================================~====================================

============================================================================

10

10

20

10

10

20

TOTAL ANIMALS

TOTAL ANIMALS

NUMBER OF

NUMBER OF

2

8

10

12

2

·10

DEAD

DEAD

8

2

8

o

8

10

ALIVE

ALIVE

Fisher's Exact Test

Fisher's Exact Test

TOTAL

TOTAL

12.5 %

CONTROL

CONTROL

25 %

Fisher's value (10,9,8) (alpha=0.05) is 2.0. b value is 7.
is greater than 2.0 there is no significant difference
CONTROL and TREATMENT at the 0.05 level~

IDENTIFICATION

IDENTIFICATION

Critical Fisher's.value (10,10,8) (alpha=0.05) is 3.0. b value is 2.
Since b is less than or equal to 3.0 there is a significant difference
between CONTROL and TREATMENT at the 0.05 level.

I CJ;:"itical
Since b
between

I
I
I
I
I
I
I
I'
I
I
I
I
I
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lritical
Since bI between

Fisher's value (10,10,8) (alpha=0.05) is 3.0. b value is o.
is less than or equal to 3.0 there is a significant difference
CONTROL and TREATMENT at the 0.05 level.

10

TOTAL ANIMALS

NUMBER OF

2

DEAD

8

ALIVE

Fisher's Exact TestI
============================================================================

I
IDENTIFICATION

1--------------------------
CONTROL

I 50 % 0 10 10
----~-------------------------------------------~---------------------------

TOTAL 8 12 20
I=================~==========================================================

Critical Fisher's value (10,10,8) (alpha=0.05) is 3.0. b value is o.
_. Since b is less than or equal to 3.0 there is a significant difference
I between CONTROL and TREATMENT at the 0.05 level.

I
Fisher's Exact Test

1
============================================================================

. NUMBER OF
----------------------------------------

I IDENTIFICATION ALIVE DEAD TOTAL ANIMALS
-------------------------- ----- ----- ---------------

I
CONTROL 8 2 10

100 % 0 10 10

I· TOTAL 8 12 20
============================================================================

I Critical Fisher's value (10,10,8) (alpha=0.05) is 3.0. b value is o.
Since b is less than or equal to 3.0 there is a significant difference
between CONTROL and TREATMENT at the 0.05 level.

I

*
*
*
*

2
2
8

10
10
10

10
9

10
10
10
10

CONTROL
6.25 %
12.5 %

25 %
50 %

100 %

I
Summary of Fisher's Exact Tests .

----------------------------------------------------------------------------
NUMBER NUMBER SIG

GROUP IDENTIFICATION EXPOSED DEAD 0.05I ----- -------------------------
1

I ~
5

I
scoEPA00027665



This test can not be performed because total number of replicates
is greater than 50.

NO TRANSFORMATION

******** Shapiro - Wilk's Test is aborted ********

Wackersilt C. Dubia Chronic Reproduction 12/4/00
01204QCR. Transform:

Shapiro - wilk's Test for Normality

Title:
OFile:

I

o
I

Total number of replicates = 60

I----------------------------------~-----------------------------------------

I
I
I
I
I
I
I
I
I
I
I
I
I
I
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NO TRANSFORMATION

I
Title: Wackersilt C. Dubia Chronic Reproduction 12/4/00

nrile: 01204QCR. Transform:

~artleyls Test for Homogeneity of Variance
Bartlett's Test for Homogeneity of Variance

II-----------------------------------------------~---------------------------

These two tests can not be performed because at least one group has
zero variance.

Ibata FAIL to meet homogeneity of variance assumption.
Additional transformations are useless.

1----------------------------------------------------------------------------

I
I
1
I
I
I
I
I
I
I
I
I
I
I
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u
Ho: Control<Treatment

Title: Wackersilt C. Dubia Chronic Reproduction 12/4/00DFile: 01204QCR. Transform: .

Wilcoxon's Rank Sum Test w/ Bonferroni Adjustment

NO TRANSFORMATION

MEAN IN RANK CRIT. SIG
ORIGINAL UNITS SUM VALUE REPS 0.05

----------- ------- ------ -----
21. 8000

8.2000 82.50 74 10
0.1000 66.00 74 10 *
0.8000 71. 00 74 10 *0.0000 65.00 74 10 *0.0000 65.00 74 10 *

o CONTROL
6.25'%
12.5 %

25 %
50 %

100 %

IDENTIFICATION

values are 1 tailed ( k = 5 )

1
2
3
4
5
6

IGROUP

I
1 _

Critical

I
I
I
I
I
I
I
I
I
I
I
I
I
I
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Ikitle: Wackersilt C. Dubia Chronic Reproduction 12/4/00
File: 01204QCR. Transform: NO TRANSFORMATION

l' GRP IDENTIFICATION MEAN SMOOTHED MEAN CONCENTRATION
---------------------------------------------------------------------------

1 0 CONTROL 21.8000 21.8000 0.0000

O. 2 6.25 % 8.2000 8.2000 6.2500
3 12.5 % 0.1000 0.4500 12.5000
4 25 % 0.8000 0.4500 25.0000
5 50 % 0.0000 0.0000 50.0000

l 6 100 % 0.0000 0.0000 100.0000
, -----------------------------------------------~-----------------------~---

ICp estimate with p = 25 is < 6.2500

U
U
U
I
g

I
I
I
I
I
'I
I
I
I
I

scoEPA00027669



I Title: Wackersilt C.Dubia 48-Hour Acute 12/04/00
File: 01204QCA. Transform: ARC SINE(SQUARE ROOT(Y»

I Shapiro - wilk's Test for Normality
----------------7-----------------------------------------------------------

I
I
I
I
I
I
g

I
\

I
I
I
I
I
I
I
I
I

******** Shapiro - wilk's Test is aborted ********

This test can not be performed because total number of replicates
is greater than 50.

Total number of replicates = 60

SCOEPA00027670



•• - . '•. _.0- _ ~
• 0 _ ••••• _ •. ~ __ ~ .- ,._•••_ •••__~.o_ ,_,

I
Title: Wackersilt C.Dubia 48-Hour Acute 12/04/00

IFile: 01204QCA. Transform: ARC SINE(SQUARE ROOT(Y»

Hartley's Test for Homogeneity of Variance
Bartlett's Test for Homogeneity of Variance

D----------------------------------------~-----------------------------------

These two tests can not be performed because at least one group hasozero variance.

Data FAIL to meet homogeneity of variance assumption.
Additional transformations are useless.

D----------------------------------------------------------------------------

I
o
I
I
I
I
I
I
I
I
I
I
I
I
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I
Title: Wackersilt C.Dubia 48-Hour Acute 12/04/00

IFile: 01204QCA. Transform: ARC SINE{SQUARE ROOT{Y»

Wilcoxon's Rank Sum Test w/ Bonferroni Adjustment Ho: Control<Treatment

D:::::----::::::~:::::::-------;~~~~~----~~-----~~~:----::::---~~~:--
----- -------------------- ----------- ------- ------ -----

D 1 0 CONTROL 1.0472
2 6.25 % 1. 0472 105.00 74 10
3 12.5 % 0.9948 100.00 74 10
4 25 % 1.0472 105.00 74 10

I 5 50 % 0.8378 85.00 74 10
6 100 % 0.5236 55.00 74 10 *

ICritical values are 1 tailed ( k = 5 )

I
I
I
I
I
I
I
I
I
I
I
I
I
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Title:
IFile:

I

Wackersilt C.Dubia Survival LCSO 12/4/00
01204QC5. Transform:

Chi-Square Test for Normality

Actual and Expected Frequencies

NO TRANSFORMATION

Chi-Square = 10.1684 (p-value = 0.0377)

-CriticalC?i-Square = 13.277 (alpha = 0.01 , df = 4)
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I
Title:

IFile:

Probit Analysis - not Using Smoothed Proportions

WackerSilt C.Dubia Survival LC50 12/4/00
01204QC5. Transform:

I DOSE
NUMBER

SUBJECTS
NUMBER

OBSERVED
OBSERVED

PROPORTION

NO TRANSFORMATION

PREDICTED
PROPORTION

Likelihood lack of fit = 0.0005
(alpha = 0.01, df = 3)
(alpha = 0.05, df = 3)

11.3449
7.8147

lack of fit = 0.0003
Table Chi-square =
Table Chi-square =

II 6.25 9 2 0.2222 . 0.2221
• 12.50 10 8 0.8000 0.8002

25.00 10 10 1.0000 1.0000
50.00 10 10 1.0000 1.0000

11100 . 00 10 10 1 . 0000 1 . 0000
I--------------------------------------------------~-------------------------

Est. Mu = 9.2251 Est. Sigma = 3.8882
sd = 1.2642 sd = 1.5603

I
Chi-Square

I

NO TRANSFORMATION
WackerSilt C.Dubia Survival LC50 12/4/00

01204QC5. Transform:

LC60 10.2102 7.6732 12.7472
LC70 11.2641 8.4209 14.1072
LC75 11. 8476 8.7514 14.9438
LC80 12.4975 9.0688 15.9261
LC90 14.2080 9.7398 18.6761
LC95 15.6206 10.1917 21.0494
LC99 18.2703 10.9242 25.6164

I Title:
File:

I Probit LC Estimates _
WITHOUT CONTROL DATA

POINT EST. END POINT 95% CONFIDENCE LIMITS

I-------~~-~------------;~~;~~-----------=;~~;~;------------;~~~~;-----------
LC 5 2.8297 -2.9507· 8.6100
LC10 4.2422 -0.5571 9.0416
LC20 5.9528 2.2417 9.6638
LC25 6.6026 3.2556 9.9495
LC30 7.1862 4.1301 10.2422
LC40 8.2401 5.5861 10.8940
LC50 9.2251 6.7473 11.7029

I
I
I
I
I
I
I
I
I
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I
Title:

_File:

I

Wackersilt C.Dubia 48-Hour LC50 12/4/00
01204QCP. Transform:

Chi-Square Test for Normality

Actual and Expected Frequencies

NO TRANSFORMATION

I:::::::: l~;~~~ =::~~;;~~=~:: =~:;~;;~~:: ~~:~~;;~~:: l~;~;~
OBSERVED 0 8 4 6 0

1----------------------------------------------------------------------------
Chi-Square = 7.2838 (p-value =0.1216)

I CriticalC~i-Square = ·13.277 (alpha = 0.01 , df = 4)
= 9.488 (alpha = 0.05 .I df = 4)

1----------------------------------------------------------------------------
Data PASS normality test (alpha = 0.01). Continue analysis.

I
I
I
I
I
I
I
I
I
I
I
.1
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Probit Analysis - not Using Smoothed Proportions

Title:
IFile:

Wackersilt C.Dubia 48-Hour LC50 12/4/00
01204QCP. Transform: NO TRANSFORMATION

DOSE
NUMBER

SUBJECTS
NUMBER

OBSERVED
OBSERVED

PROPORTION
PREDICTED
PROPORTION

Likelihood lack of fit = 3.6763
(alpha = 0.01, df = 3)
(alpha = 0.05, df = 3)

11. 3449
7.8147

laCK of fit = 3.8645
Table Chi-square =
Table Chi-square =

I 6.25 10 0 0.0000 0.0106
12.50 10 1 0.1000 0.0225
25.00 10 0 0.0000 0.0803
50.00 10 4 0.4000 0.4208

I,100.00 10' 10 1.0000 0.9863
------------------------~---------------------------------------------------

Est. Mu = 54.1513 Est. Sigma = 20.7808
sd = 7.0543 sd = 5.4631

I.
Chi-Square

I

NO TRANSFORMATION
Wackersilt C.Dubia 48-Hour LC50 12/4/00

01204QCP. Transform:

LC60 59.4160 43.9684 74.8637
LC70 65.0487 47.5643 82.5332
LC75 68.1677 49.4569 86.8785
LC80 71.6408 51. 5013 91.7804
LC90 80.7829 56.6514 104.9145
LC95 88.3326 60.7331 115.9322
LC99 102.4946 68.1448 136.8444

ITitle:
File:

I Probit LC Estimates
WITHOUT CONTROL DATA

POINT EST. END POINT 95% CONFIDENCE LIMITS

1
----------------------------------------------------------------------~-----

, LC 1 5.8080 .~15.2498 26.8658
LC 5 19.9699 4.4455 35.4944
LC10 27.5196 14.2299 40.8094
LC20 36.6617 24.8651 48.4584
LC25 40.1349 28.4488 51.8209
LC30 43.253831.4348 55.0729
LC40 48.8865 36.2998 61.4732
LC50 54.1513 40.3249 67.9776

I
I
I
I
I
I
I
I
m
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ITitle: Wackersilt FHM Chronic Survival 12/04/00
File: 01204QFS. Transform: ARC SINE(SQUARE ROOT(Y»

I· Shapiro - wilk's Test for Normality
------------------------~----------------------------~----------------------

-----------------------------------------------------------------------~----

I
I

o = 0.0896
W = 0.6909

Critical W
W

= 0.8840 (alpha = 0.01 , N = 24)
= 0.9160 (alpha = 0.05 , N = 24)

loata FAIL

Warning

I
I
I
I
I
I
I
I
I
I
I
I
I
I

normality test (alpha = 0.01). Try another transformation.

The first three homogeneity tests are s'ensi.ti.ve to non-normality
and should not be performed with this data as is.

----
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ARC SINE(SQUARE ROOT(Y»

I
Title: Wackersilt FHM Chronic Survival 12/04/00

IFile: 01204QFS. Transform:

i Hartley's Test for Homogeneity of Variance
Bartlett's Test for Homogeneity of Variance

I------------------------------------------------~---------------------------

These two tests can not be performed because at least one group has
zero variance.

I Da t a FAIL to meet homogeneity of variance assumption.
Additional transformations are useless.

1----------------------------------------------------------------------------

I.
I
I
I
I
I
I
I
I
I
I
I
I
I
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I
Title:

IFile:
Wackersilt FHM Chronic Survival 12/04/00

01204QFS. Transform: ARC SINE(SQUARE ROOT(Y»

Steel's Many-One Rank Test Ho: Control<Treatment

I GROUP
TRANSFORMED RANK CRIT. SIG

IDENTIFICATION MEAN SUM VALUE DF 0.05
----- -------------------- ----------- ------- ------ -----

I
1 0 CONTROL 1. 4120
2 6.25 % 1. 4120 18.00 10.00 4.00
3 12.5 % 1.4120 18.00 10.00 4.00
4 25 % 1. 3358 16.00 10.00 4.00

I 5 50 % 1. 4120 18.00 10.00 4.00
6 100 % 1.2898 12.00 10.00 4.00

----------------------------------------------------------------------------
Critical values are 1 tailed ( k = 5 )

I ...
I
I
I
I
I
I
I
I
I
I
I
I
I
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NO TRANSFORMATION

= 0.8840 (alpha = 0.01 , N = 24)
= 0.9160 (alpha = 0.05 , N = 24)

0.2539
0.9509

Shapiro - wilk's Test for Normality

Wackersilt FHM Chronic Growth 12/04/00
01204QFG. Transform:

Critical W
W

D =
W =

Title:
IFile:

I

I
I
1------------------------------------------------------------------------~---

Data PASS normality te~t (alpha = 0.01). Continue analysis.

I
I
I
I
I
I
I
I
I
I
I
I
I
I
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NO TRANSFORMATION
Wackersilt FHM Chronic Growth 12/04/00

01204QFG. Transform:

Bartlett's Test for Homogeneity of Variance
----------------------------------------------------------------------------

Icalculated B1 statistic = 11.1605 (p-value = 0.0483)

Title:

r:
I

I
Da t a PASS B1 homogeneity test at 0.01 level. Continue analysis.

. --------------------------------------------------~-------------------------

ICritical B : 15.0863
11.0705

(alpha = 0.01, df =
(alpha = 0.05, df =

5)
5)

I ...
I
I
I
I
I
I
I
I
I
I
I
I
I
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Title:
IFile:

Wackersilt FHM Chronic Growth 12/04/00
01204QFG. Transform:

ANOVA Table

NO TRANSFORMATION

---------~-------------------------------------------- ----------------------

I
I

SOURCE

Between

Within (Error)

DF

5

18

SS

0.1463

0.2539

MS

0.0293

0.0141

F

2.0745

0.05)Ho: All equal (alpha =FAIL TO REJECTF < Critical FSince

I Total 23 0.4002
, ---------------------------------------------------------(~=~~1~;-:-~~ii62)-

Critical F = 4.2479 (alpha = 0.01, df = 5,18)
= 2.7729 (alpha = 0.05, df = 5,18)I

I
I
I
I
I
I
I
I
I
I
I
I
I

-
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I
Title: Wackersilt FHM Chronic Growth 12/04/00

IFile: 01204QFG. Transform:

Dunnett's Test TABLE 1 OF 2

NO TRANSFORMATION

Ho:Control<Treatment
--------------------------------------------~-------------------------------

I GROUP
TRANSFORMED MEAN CALCULATED IN SIG

IDENTIFICATION MEAN ORIGINAL UNITS T STAT 0.05
----- -------------------- ----------- ------------------ ------

I
1 0 CONTROL 0.6665 0.6665
2 6.25 % 0.5307 0.5307 1. 6164
3 12.5 % 0.7070 0.7070 -0.4822
4 25.0 % 0.7525 0.7525 -1.0240

I 5 50.0 % 0.7115 0.7115 -0.5358
6 100.0 % 0.5797 0.5797 1. 0329

---------------------------------------------------------------------------~

Dunnett critical value = 2.4100

I.
(1 Tailed, alpha = 0.05, df = 5,18)

----- -------------------- ------- ---------------- ------- ------------
1 0 CONTROL 4
2 6.25 % 4 0.2024 30.4 0.1358
3 12.5 % 4 0.2024 30.4 -0.0405
4 25.0 % 4 0.2024 30.4 -0.0860
5 50.0 % 4 0.2024 30.4 -0.0450
6 100.0 % 4 0.2024 30.4 0.0868

_. T~tle: Wackersilt FHM Chronic Growth 12/04/00
IFl1e: 01204QFG. Transform: NO TRANSFORMATION

Dunnett's Test TABLE 2 OF 2 Ho:Control<Treatment

I, --------------------------------------------------~-------------------------
I NUM OF MIN SIG DIFF % OF DIFFERENCE

GROUP IDENTIFICATION REPS (IN ORIG. UNITS) CONTROL FROM CONTROL

I
I
I
I
I
I
I
I
I
I
I

scoEPA00027683



_.' - ~~-.._~'------------""'" ,-._~ .._- .

CONCENTRATION

NO TRANSFORMATION

SMOOTHED MEANMEANIDENTIFICATION

Wackersilt FHM Chronic Growth 12/04/00
01204QFG. Transform:

Litle:
File:

I GRP
----------------------------------------------------------------------------

I
1 0 CONTROL 0.6665 0.6737 0.0000
2 6.25 % 0.5307 0.6737 6.2500
3 12.5 % 0.7070 0.6737 12.5000
4 25.0 % 0.7525 0.6737 25.0000

I
5 50.0 % 0.7115 0.6737 50.0000
6 100.0 % 0.5797 0.5797 100.0000

-----------------------------------------~---~------------------------------
ICp estimate with p = 25 is > 100.0000I .

I
I
I
I
I
I
I
I
I
I
I
I
I
I
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ARC SINE(SQUARE ROOT(Y»

8 )
8)

Shapiro - Wilk's Test for Normality

= 0.7490 (alpha = 0.01 , N =
= 0.8180 (alpha = 0.05 , N =

0.0199
0.7064

Wackersilt 96-Hour FHM Acute 12/04/00
01204QFA. Transform:

D =
W =

critical W
W

Litle:
File:

I----------------------------------------------------------------------------

I
I
Ibata FAIL normality test (alpha = 0.01). Try another transformation.

.warning The F-test of homogeneity is sensitive to non-normality
and should not be performed with this data as is.

I
I
I
I
I
I
I
I
I
I
I
I
I
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I
Title: Wackersilt 96-Hour FHM Acute 12/04/00 ~

Irile: 01204QFA. Transform:

Wilcoxon's Rank Sum Test w/ Bonferroni Adjustment

-. "~ ..,- ......_----.. ,_._~. ,- ----~-.-"'--.-.,. _.4" ._. ~ .. 4_.~.,

ARC SINE(SQUARE ROOT(Y»

Ho: Control<Treatment

IGROUP IDENTIFICATION
TRANSFORMED

MEAN
RANK

SUM
CRIT.
VALUE REPS

SIG
0.05

I
1 0 CONTROL 1.4120

I 2 100 % 1.2898 12.00 11 4
. ----------------------------------------------------------------------------
Critical values are 1 tailed ( k = 1 )

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

-
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I
I
I,
D,

D

D
I
I
I
I
I
I
I
I
I
I

APPENDIXB

REFERENCE TOXICANT DATA SHEETS

COFFEY LABORATORIES, INC.
12423 N,E. Whitaker Way. Portland, OR • 97230 • (503) 254-1794 • FAX (503) 254-1452
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I
I CHRONIC RE:"."EWAL LARVAE TOXICITY TEST· QUALITY ASStiRANCE PARAMETERS

! Number: M0 v.----e.efTyx. Test Organism: £. tl. M· Test Initiation: II - 7 - trV Analyst(s): 1-/2.,
stabbr: Dates Delivered: ",' f{'" Test Conclusion: I (- /9 -()-[) Reviewed by:
IIlsource Name: R CLCI Dates Collected: Dechlorination: ----

MEASUREMENTS

pH DO Sp. Condo (mglL)

New Old New Old New Old Alkalinity Hardness Ammonia Chlorine

o
I V7 111 1·1& 6·L.\ .3dq
iY0 fir 1.1'-11.11 0·'-' 0 A 11~5 3;4

"tu I-lT g,s '7.[) 32.0 2-81
i VI Z. i-J r 63 1',1".

b? ;7 g ,go& ICi1t)

020 h '"0

111---+---+---+---+---+-+--.J-----1--+-+--+--+---t----l1

14

0·6 11 ~5otJ (pC; It'
tA·?" 1'?
i!

1.15 0,~

m~+--:-+~~~~~~-+--+---+-----r---jl

I====*~~==4=~~===F:=:+===f==f===t===r===n

tl
, --I ,s..~~~--+-~~:.:.:.p~-+--+-~II

It
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Doc ID: O:iClom\Port.aRN\~ifeSc~.SEC\(o~s\CRLa:~~c.:~~
Revision .: 1.01
Revision Date: 11/19/93

MEASUREMENTS

Cone. Day Date Initials
pH DO Sp. Condo (mglL)

New Old New Old New Old AlJcaJinity Hanfness Ammonia Chlorine

0 iI/7 1-1 t B·3 q'"f~
1 I!I~ HI rB{) 10·~ h·c:, IQO-3l) IQ'f5D

Ii
lIN frr '7.71 14'-> .t-\ ',:1..\ Ie I1D 9i~
1I/rD p.jr ·:',1510·L.\ UJ- q k:j-/g 11 qow
11/ I/" I~T Pi? '1.6 0lZO q/oo
iVI'Z- ~r I~~ -rz...

6

7

0 IIl7 til J. &tJ 0-6
I 11)0 IIf 7·8fc i 76 0-~

::=:
}Zij 12.5&~)-?

: 2 'yq Hr 1.92.- 1&0 0-? " '1 /252. 1.5ZL
3 lV/V W, 1.7,G0 ,1,-13 0"1 1.3 rz r: /323
Y 11/ / I 1-1 --r 0? 3i /25Z IZo~

'!C il/rz.. j..JT ~3 " (l
6

I 7

0

I 1

2

I
3

4

5

6

7

I 0 ,

1

I 2

3

4

I 5

6

I 7

I
I
I
I
I
I

CHRONIC RE:'Ir"EWAL LARVAE TOXlCI1i' TEST - QUALITY ASSURANCE PARAMETERS

Nov I? f? ~Tc)X Test Organism: F- H. M Test Initiaticn: t1- IJ -(:fU AnaJyst(s): 1f-12.. T
stabbr: -----.:-T"'A-;'T""r- Dares Delivered: Test Conclusion: I I 1'"1-QV Reviewed by: _Of"""'" N~" N "-COl D,,~ C"'I~"", Dechlori...on: _

I
>Lber:

1-:-------------
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o
Analyst($): hl R. T
Reviewed by:, _

o CHRONIC RENEWAL LARVAE TOXICITY TEST

,,:-rumber. f\.1 DV (2'Ii{ T GI' Test Organism: 1=' H.H _ Test Initiation: \ \ - '1 -l)O
'stabbr: DaleS Deliv~: ;, J 8'" Test Conclusion: \ \ - I Y -crD1\1 ( \Source Name: '" < DaleS Coll~: H.O Bau:h II: Randomiz:aDon Chart /I:

F~ng Regime: /J \ -
I

'\;wnaer 1_1cJ,14Gn>1ilY
--.J
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: ,I' 0 0 0 c 0 6 0 0 0-

0 ()-- - I\J. t
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4 I~ \1/ \J ~ 'V " l
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I ! 1t.1 i
I \ .o 0i

) If) I i I 0 0/

4 /;.) \J,.. \J! \ tV \f W " 0 0
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If] i I ~ -5 l-- - }/)'c. .
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I

~
:

>

~
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I
I
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SCOEPA00027690



CHRONIC RENEWAL LARVAE GROWTH DATA

A B B-A C (B-A)/C
Cone. Rep. Wt. of Dry wt. Total dry No. of Mean dry wt. Average

No. dry boat boat & wt. of larvae of larvae wt. per cone.
(g) larvae larvae (mg) (mg)

(g) (mg)

Control 1 0.91638 0.92070 4.320 10 0.432
2 0.92471 0.92877 4.060 10 0.406

ogiL -3 0.91844 0.92134 2.900 10 0.290
4 0.92186 0.93269 10.830 10 1.083 0.553

Cone. 1 0.92137 0.92622 4.850 10 0.485
2 0.92432 0.92921 4.890 10 0.489

1.0 giL 3 0.92326 0.93353 10.270 10 1.027 '
4 0.92151 0.92599 4.480 10 0.448 0.612

Cone. 1 0.92381 0.92531 1.500 10 0.150
2 0.92532 0.92698 1.660 10 0.166

2.5 giL 3 0.92595 0.93057 4.620 10 0.462
4 0.92690 0.93198 5.080 10 0.508 0.321

Cone. 1 0.92712 0.92813 1.010 10 0.101
2 0.92584 0.92634 0.500 10 0.050

4.0 gil 3 0.92407 0.92498 0.910 10 0.091'
4 0.92729 0.92931 2.020 10 0.202' 0.111

Cone. 1 0.92502 0.92557 0.550 10 0.055
2 0.92668 0.92810 1.420 10 0.142

5.5 giL 3 0.93660 0.93785 1.250 10 0.125
4 0.93465 0.93506 0.410 10 0.041 0.091

Cone. 1 0.000

2 0.000
8.0 gIL 3 0.000

4 0.000 0.000

o
I
g

I
m

I.
I
I
m

I
I
I
I
I
I
I
I
I
I

Job Number: Nov Ref Tax
Test Dates: 11-7-00/11-14-00
Weighing Date: 11/22/00
Analyst: BRB

Custabbr: QAlQC
Drying Temp.: 102°C
Drying Time (h): 12
Reviewed by: _
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Doc 1D: O:\CLOft'Por~.aRN\LifeSc;.SeC\Foraa\ChrncRnw.FO.
Revision .: 1.00
Revision O.~e: '1/18/93

CHROSI C RENEWAL LARVAE GROwrH DA~A

:I- Number: Nov~ qx CustaDbr: Nov IW ~)(
~t Cates: I I - J - po I (I - ('i - IT") Dryi.ng Temp. (OC): I 2-~T'~~"'""C~,----
'leighi.nq Date:; Dryi.ng Time (h.): _1.1.1 9 1: : /"')"E.-r Reviewed by: _

leone. Rep. A B B-A C (S-A) Ie Remarks
No. 'Nt. of Drywt. 'total dry No. of Mean dry wt.

dry boat boat & wt. of larvae of larvae
(g) larvae larvae (q) .

I ( g) ( q)

COn1::o.l. \ O;Cj il.J,3B {).q ;)/Y1D

1°
L Ci. Q';;>Yl1 O·q:(f371 -
3 .c,q 19J44 O·q ~r3i./ -c,

.'

~ (j I qC::;18& o·13.J//)C)

ne. I o. q.;> /31 ~ .tl;;(p~~
C!, q~1..f3~

_.

2- ~·9;;9~1 -F:) ._.... '. ._- - .- -."
3 oI e,~-~.jf o-Cf3"1:5.3 . - -- '"y c.qJ is I oC(cJsW

.ne. I 'J. C..?3B\ ~·9ol531
2 r...\ COJ53J tJ· C}",,)/,. 1f'.13--

/r'~
.-

3 o, L1dlSqS /). C; :{t)..:.,-1

l.f o·9;lft;tjC O. Q,1'Q '.6 .-

D.Q-Jl/d If. 9;.;JB r ':?
.

Inc. t ..' - .

2- 0, q4~~1 (). q.:t&3iI--Y 3 0, 9d'10 '1 k:? c;..2 '1913
~ o. 9:; 7;29 o· 9oJY.?1

Inc. I c), 9d5();,: tJ· 9.:(:),57
2- /). qcXlPlP 0,7";13/0

f.)D .3 If}, 1,31oI.P[ O·9-::r7#-S
y Cl,q6 t..Jl.f;E C)· C;3.:J-O~

Cone.

1tJ17

-

I
I
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CERIOD..U'H1'lA TOXICITY TEST: WATER Q'CALITY P.-\R.-\.\IETERS

T~5t Organism: c.,d LJ0 . T~st Irutiation: ./1- IJ - CD Analy5t(SJ: H-~r
Dates Delivered: X T~st Cvn<:lusion: II - I Y --e-t:l R.!=vle"'ed by: _
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APPENDIX C

CHAINS-OF-CUSTODY

COFFEY LABORATORIES, INC.
12423 N.E. Whitaker Way. Portland, OR • 97230 • (503) 254-1794 • FAX (503) 254-1452
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COFFEY LABORATORIES, INC.

CHAIN OF CUSTODY AGREEMENT

CENTRAL OREGON' BRANCH
827 SW 7th
Redmond, OR 97756
PHONE/FAX (54/) 548-0972

CORPORATE HEADQUARTERS
12423 NE Whitaker Way
Portland, OR 97230

(503) 254-1794 FAX' (503) 254-1452

EASTERN OREGON BRANCH
419 SW 5th
Pendleton, OR 97801
PHONE/FAX (541) 276-0385

Report
\:2Drn /20-«. s,ch. ((C (

PO Number: (.,,/S-OO()7S 101
Attention: FOR LABORATORY USE ONLY Page IT

Project Number:
Company W .Si lfr-o o .• Project Name:])e C .{./I'VI..k:u,,y- 2..000 - B i0 G. s: Sod l(

Job Number: M Xj4() !/;)"d1 -
Name: o..c-~

,

lA) 0)cJ5eCS: t±-ONEWMailing

Frunt Flue
,

Custabbr:

Address: 2;<O() ill W EPA Protocol Containers: YIN Other:

PurflecncJ, Or 12( Sample Turnaround Reporting Request
o VISA o MlC Cardholder:

Standard /29 State Compliance Formal

.W FAX Results - Preliminary
Card ,: Ellp: I I

Phone:(5U" k;J.;C;- ) 37(( FAX:(SV'3) ~//7- el/ c.1 t-/ D Priority (Additonal Fee) Cash! Check! CC:$ ,:
Report Instructions (Special - Additional- Job Specific): D Rush (Additional Fee) Ea FAX Results-Final

D Billing Code: I 2 3 4
Verbals Results

D Emergency (Additional Fee) D Extra Report Copy QC LEVEL: I 2 3 4

Initials: :::D ~ (Fees Associated)
FEDX BUS COURIERS UPS LAB CLIENT MAIL AIR

Sample ID Loc, ID # Collection Media Analysis Requested Test!
Date ! Time. A Profile

IJO'1-31 ~ ;::) /2 ·'I·()tJ .~ WO<.J<,... J)~() o...s.s a Li ,e i"p'c/n,'c "f Rcc..u..:.to /80 i')

~SA \c >//Fit.c.~iu~ i ~ fll ~~../;,'<..
OOq ~ .tI'Al n-d'n /ZA.. bll/cd'
I~ I~ .;::l

, f

w,~ /x ( "h...,

'PJdC III

F-:)( ~i\
\

Sampled By: AUTHORIZED CUSTOMER SIGNATURE DATE:

Sample Comments Rellnqulshed by: (1·1ease Sign) Date Time Recelved by: (Sign) Dal. Tim.

i~iOJl..K...L ~ J!/U ~ J... 1.2 '11-00 i/~ (

...- r--\.. -: ') r-;

lAB..-/'" ::t::2 \ I/:J/LJ/M 0.'1-:<"

\ / '------"
While Copy-Laboratory Yellow Copy - Customer COMPLIITE mIS FORM PER INSTRUCI10NS ON REVERSE SIDE

SUBMISSION OF SAMPLFS WITH TFSTING REQUIREMENTS TO eLI WILL BE UNDERSTOOD BEAN AGl EMENTFOR
SERVICFS IN ACCORDANCE WITH THE CONDffiONS LISTED ON THE BACK OF THE C COPY.

scoEPA00027697



........ .. .. .. -- .. IIiI .. .. l1li .. .. .. ..

COFFEY LABORATORIES, INC.
CHAIN OF CUSTODY AGREEMENT

... ==

CENTRAL OREGON BRANCH
827 SW 7th
Redmond, OR 97756
PHONE/FAX (541) 548-0972

CORPORATE HEADQUARTERS
12423 NE Whitaker Way
Portland, OR 97230

(503) 254-1794 FAX' (503) 254-1452

EASTERN OREGON BRANCH
419 SW 5th
Pendleton, OR 97801
PHONE/FAX (541) 276-0385

I,

Report PO Number: ysoeo 72/Q2-
FOR LABORATORX~ f:LY Page ofAtlention:I0''h Kt-fuchJ tel

Project Number:
Job Numberr -A-c\ r') C) \-1 (~-Company

/.JJCt.c-k..'l<' 5; )1J---on;'c.Name: Project Name: 5;0 a...S S g}< f - De(f,vv,-.bax: 2.0 0 o lU:Jr ~O~~: \-J-Mailing Custabbr: ONEW
Address: 7J...oO AJ· U). fV'0>1± ,qUe...- EPA Protocol Containers: YIN Other: /

8r11QftUVl I 8 r-?5O?-\...)
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o VISA o MlC Cardholder:
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Card I: Exp: I I

Phone:<..2ltiJ dfi ~ 73 71 FAX:~ til 7 - t.-/life; 0 Priority (Additonal Fee)
0 FAX Results - Preliminary

Cash I Check I CC:$ I:

Report Instructions (Special - Additional- Job Specific): 0 Rush (Additional Fee) ~ FAX Results-Final

0 BUling Code: 1 2 3 4
Verbals Results

0 Emergency (Additional Fee) 0 Extra Report Copy QC LEVEL: 1 2 3 4

Initials: (Fees Associated)
FEDX BUS COURIERS UPS LAB CLIENT MAIL AIR

Sample II> Loc. ID # Collection Media , Analysis Requested . Testl
Dllte I Time Profile

00' f ~2 5S .:z-:~\ /1.-" -oo 0730 vJ od:L<' BI o(;..SS~ - AU,L,JC, / ~,'G. / BOD!:)
,f-2f5'(,t- ··~C

co0 "\-
v~ ~-ir

BI I~)( V"u ~. -
T3/1( -:S, I

-r-. i;~

Sampled B)'; Ddh AI .. I .~G AUTHORIZED CUSTOMER SIGNATURE .{)Cti:AtA~0 DATEI: /2 -a6~OO

Sample Comments Rellnqulahed by: (1·1 ..... Sign) Oal. Tim. ,./Roalvod»; (Sign) Date 11m•...
D'" L-A./J r-. 11.- (;. ()o 0 .' .,Y;-;~:Z~U- /~ 1/. A I Jz-t··tf ,1 15t;VL r' //"/ /. . /~.-4'7

C /,..-:::_..-'l'
r
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Wh', Copy-Laborator y,U," Cop, - Customer . COMPLI!TE TInS FORM I'IlR INSI1UJC110NS ON~ SIDI! ~G I . ------
SUBMISSION OF SAMPLFS WITH TFSTING REQUIREMENTS TO CLI WILL BE UNDERSTOOD TO B AN AG~ ~~~l FOR
SERVICFS IN ACCORDANCE WITH THE CONDITIONS LISTED ON THE BACK OF THE CLIENT CO .
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COFFEY LABORATORIES, INC.

CHAIN OF CUSTODY AGREEMENT

~ENTRAL OREGON BRANCH
i27 SW 7th
?edmond. OR 97756
"HONE/FAX (54/) 5o/X·01l72

CORPORATE HEADQUARTERS
12423 NE Whilaku Way
Portland, OR 97230

(503) 254-1794 FAX: (503) 254-1452

EASTERN OREGON BRANCH
419 SW51h
Pend/elan. OR 97801
PHONE/FAX (54/) 276-0385

Report Inxtructinns (Sp•.-cial . Additional- Jol> Specific):

Phone:(5'Zl5) .:J/9-73/lt FAX:<--J _

Frrrn+ Ave.

Q'((j<5h... ./

PO Number: 4500075/0 L

UPS LAB CLIENT MAIL AIRFEDX BUS COURIERS

Billing Code: 1 2 3 4

QC LEVEL: 1 2 J 4

Cash' Check I CC:$ ': _

Card 1:, Exp:__.!...-_~_

FOR LABORATORY USE ONLY Page of

Job Number: 0~:=O(~;)C~,-
Custabbr: GU~ei~\.It:- ONEW

o VISA 0 MlC Cardholder: _
Reporting Request

~ State Compliance Format

o FAX Results - Preliminary

~ FAX Results·Final

o Verbals Results

o Extra Report Copy

(Fees Associated)

o Priority (Additonal Fee)

o Rush (Additional Fee)

o Emergency (Additional Fee)

Initials: At:.

Sample Turnaround
~ Standard

Project Number: 11

Project Name: B,'04,.Ssa"'i - Dec ernw-2.009

EPA Protocol Containers: ~')N ·Other: _

Report

Aucmion: '-.Jom Ro'--th SC t, "16
Company . /
Name: ubcler, 5/h-on/c
Mailing
Address: 7200 AJ. [() .

~cil~.
J

Sample II) Loc, ID # Collection
Date 'Time

Medii Analpi. Requested Test'
Profile

DO, 1~'-1

J

AVTIIORIZED CUSTOMER SIGNATURE I\-J r. DATE: /1../ y. 0 o

1/2-<;- (J () Itjo!
Sample Comments Rellnqutsbed by: (PI..... Sign) Oa'.

1,J·8'·O(j

Tim. / Received by; (Sign) Date Time

I.LUI-...... /' ./ /.___- \ I<]JU/...! I so »r:
/ ~. -.£.. ft7'17f()L .0-1

/
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APPENDIXD

ORGANISM HISTORY

COFFEY LABORATORIES, INC.
12423 N.E. Whitaker Way. Portland, OR. 97230. (503) .254-1794. FAX (503) 254-1452
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WATER CHEMISTRY RECORDS

SHIPPING DATE: 12-04-00

FROM: ECT SUPERIOR, WI.

JOB It verbal BRIAN

Environmental Consulting & Testing
1423 N. 8th St. Suite 118 • Superior, WI 54880

(715) 392-6635 • Fax (715) 394-7414
www.ectesting.com

RECENT REF. TESTS WITH NACL
(Overall mean (s • d . ) = 2.47 (1.03) gil n=42 *4.73 (1.02) gil
n=75 (1).41 gil to 4.53 g/l) (2.69 gil to 6.77 gil)

2000
JAN. CHRONIC IC2S = 2.S6 gil ACUTE (01 DAY OLD) LCSO = 4.0S gil
FEB. CHRONIC IC25 = 2.35 gil ACUTE (01 DAY OLD) LCSO = 4.87 gil
MAR. CHRONIC IC2S = 2.27 gil ACUTE (01 DAY OLD) LCSO = 4. 05 gil
APR. CHRONIC Ic2S = 2.33 gil ACUTE ( 01 DAY OLD) LCSO = 4.24 gil
MAY CHRONIC IC2S = 2.34 g/l:" ACUTE (01 DAY OLD) LCSO = S.3S gil
JUNE CHRONIC IC25 = 2.00 gil ACUTE (01 DAY OLD) LCSO = 4.87 gil
JULY CHRONIC IC2S = 2.41 gil ACUTE (01 DAY OLD) LCSO = 4.87 gil
AUG. CHRONIC IC25 = 2.54 gil ACUTE (01 DAY OLD) LCSO = 6.43 gil
SEP. CHRONIC IC25 = 2.73 gil ACUTE (01 DAY OLD) LCSO = 6.2,6 gil
OCT. CHRONIC Ic25 = 2.17 gil ACUTE (01 DAY OLD) LCSO = 4.50 gil
NOV. CHRONIC IC25 = 2.34 gil ACUTE (01 DAY OLD) LC50 = 6.73 gil
DEC. CHRONIC IC25 = gil ACUTE (01 DAY OLD) LC50 = gil

*Acute Toxicity Data extrapolated from Chronic Data

SHIPPED BY: FEDERAL EX. 10S8-1S43-3

P.O. It :

NUMBER: 300 +
TEMP. AT SHIPPING: 24.3

SPECIES: FATHEAD MINNOW (PIMEPHALES PROMELAS)
DATE OF HATCH: 12-04-00 10:45 TO 11:30 AM CENTRAL TIME

TO: COFFEY LAB
12423 N.E. WHITAKER
PORTLAND OR 97230
S03 254-1794
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[WACKER)
Wacker Sillronic Corpora

April 11, 2001

Dr. Elliot Zais
Water Quality Source Control
Dept. of Environmental Quality
State of Oregon, NW Region
2020 SW Fourth Avenue, Suite 400
Portland, OR 97201-4987

RE: Annual Bioassay Results

Dear Dr. Zais:

ER:014TM

Previously reported evaluations of bioassay test results submitted in our October 2000 DMR
were over-reported and did not take into account the correct dilution data to describe the
effluent concentration within the zone of immediate dilution and the dilution at the edge of the
mixing zone. This effected the test results and the percent of effluent used to determine the
no observable effect concentration (NOEC). Using actual dilution data from three mixing zone
studies, Wacker Siltronic Corporation is currently in compliance with all N1PDES permit
conditions in Schedule 0, Section 6, Bioassay requirements.

The error occurred when we failed to take into account the effluent dilution data produced by
the mixing zone studies when conducting the bioassay testing. Data used for effluent dilution
determination up to this point were early estimated dilution values suggested in 1994 before
the ZID was established in the permit.

A total of three mixing zone studies have been performed at the outfall in the years 1994,
1995, and=:l9991

• These studies have been submitted to DEQ in the past. Each of these
studies model the dilution conditions within the mixing zone and at the edge of the mixing
zone. This data is used to define the pass/fail criteria for bioassay tests.

All mixing zone data that is valid for the existing permit has been used to calculate the average
dilution a 5 foot radius for the ZID and at a 50 foot radius for the edge of the mixing zone. All
dilution data points are based on 7Q10 worst case low flow conditions at 0.1 feet per second
current velocity during both average and maximum permitted discharge volumes. Under these
conditions the NOEC test criteria is:

Acute:

Chronic:

NOEC ~13.4% effluent (10-17.5% based on ZID dilutions of 5.7-10)

NOEC ~1.8% effluent (1.5-3.0% based on mixing zone dilutions of 33-72)

Test results have been re-evaluated based on the above average effluent dilutions:

A OS-9000 and ISO 14001 Certified Corporation

Wacker Sittronic Corporation
7200 NW Front Avenue
Portland, OR 9721,0-3676
Phone (503) 243-2020
TOD (503) 241·7519

SCOEPA00027702



IWACKERl
Wacker Siltronic Corpora

Test Date Test Ceriodaphnia dubia Pimephales promelas
(2000) Survival (% Effluent) Survival (% Effluent)

Aug 8-15
Acute NOEC 17% 100%
Chronic NOEC <3% <3%

Oct 10-17
Acute NOEC 50% 100%
Chronic NOEC 3% 100%

Dec 5-12
Acute NOEC 50% 100%
Chronic NOEC <6.25 100%

The bioassay tests conducted in October and December pass under all mixing zone
conditions. The August bioassay test appears to pass but a lack of data at the lower
concentration make the results questionable. Future bioassay tests will be conducted at lower
effluent concentrations to bracket the test criteria.

A Toxicity Identification Evaluation study has been conducted on the total effluent and
upstream from the discharge point to determine the cause for periodic test failures. Testing is
ongoing and it is hoped that it will assist in the design of long term solutions.

If you have any questions, please contact me at 503-219-7532

Very truly yours,

Wacker Siltronic Corporation;

Thomas C. McCue
Environmental Manager

A OS-9000 and ISO 14001 Certified Corporation

Wacker Siltronic Corporation
7200 NW Front Avenue
Portand. OR 97210-3676
Phone (503) 243-2020
TOO (503) 241-7519

SCOEPA00027703



IWacker Siltronic Corporatior,
October 13,1999

Dr. Elliot Zais
Water Quality Source Control
Department of Environmental Quality Northwest Region
2020 SW Fourth Avenue, Suite 400
Portland, Oregon 97201-4987

Dear Dr. Zais,

ER145:TM

Below are the results of the annual bioassay test performed August 31 through September 8, 1999 as required
in our NPDES permit number 101128. The results of the bioassay are in compliance with the conditions of our
permit with the exception of the chronic results of the Ceriodaphnia dubia. Bioassay testing was conducted by
Coffey Laboratories, Inc.

48-hour Results:

NOEC
ZID Pass Criteria'

Chronic Results:

NOEC
Mixing Zone Pass Criteria1

Survival (% E;ff1uent)
Ceriodaphnia dubia

100%
::::50%

Survival (% Effluent)
Ceriodaphnia dubia

12.5%
::::17%

Plmephaies promelas
100%
::::50%

Pirnephales prornelas
50%
~17%

Below are the results of the annual bioassay test performed September 8 through September 13, 1999 as
required in our NPDES permlt number 1'01128. The results of the bioassay are in compliance with the
conditions of our permit. Bioassay testing was conducted by Parametrix Environmental Toxicology Laboratory.

~:: ..

48-hour Results:

NOEC
ZID Pass Criteria1

Chronic Results:

NOEC,
Mixing Zone Pass Criteria1

Survival (% Effluent)
Ceriodaphnia dubia

50%
::::50%

Survival (% Effluent)
Ceriodaphnia dubia

50%
~17%

Pimephales prornelas
50%
::::50%

Pimephales promelas
50%
~17%

If you have any questions please contact me at 219-7532.

Very truly yours,

WACKER SILTRONIC CORPORATION

~c.....yY{~
Thomas C. McCue
Environmental Manager

cc: Tom Rothschild
NPDES DMR File____________~R)

A QS·9000 Certified Corporation

-~=~,. ,---- ------
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1 Raymond, Richard/CH2MHILL. Mixing Zone Effluent Dilution Evaluation, prepared for Wacker Siltronic Corporation, February 4, 1994.
The NPDES discharge permit defines, for Wacker's effluent discharge to the Willamette River, a zone of initial dilution (2ID) having as-foot
radius from the point of discharge at Outfall 003, and a mixing zone having a 50-foot radius from the point of discharge at Outfall 003. The
mixing zone dilution study identified worst-case (0 current velocity) dilutions at distances of 5 and 50 feet from the discharge point of 2:1 and
6:1 (Qroia/QE_ntl respectively. These dilutions are equivalent to 50% effluent at the edge of the ZID and 17% effluent at the edge of the
mixing zone. According to the discharge permit, the effluent is considered to be acutely toxic if an acute test No-Qbservable-Effects
Concentration (NOEC) is less than 50% effluent, and the effluent is considered to be chronically toxic if a chronic test NOEC is less than
17% effluent. Conversely, the effluent is considered to be in compliance for toxicity if the acute test NOEC >/= 50% effluent and the chronic
test NOEC >1= 17% effluent.

SCOEPA00027705



REeEl'EI OCT 1 1 1999
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Final Report

Toxicity Evaluation of Effluent
to Ceriodaphnia dubia and
Pim.ephales promelas

Prepared for:
Wacker Siitronic/North Creek Analytical

September 1999

Pararnetrix, Inc.
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TOXICITY EVALUATION OF EFFLUENT

TO Ceriodaphnia dubia AND PimephulespromeJas

Prepared for

WACKER SILTRONIC
c/o NORTH CREEK ANALYTICAL

9405 SW Nimbus Ave.
Beaverton. Oregon 97008

Prepared by

PARAMETRIX, INC.
5808 Lake Washington Blvd. NE

Kirkland. Washington 98033

SEPTEMBER 1999

----------- ---
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SIGNATURE PAGE

Submitted by: Parametrix, Inc.
5808 Lake Washington Blvd. NE
Kirkland, Washington 98033

Prepared by:

Approved by:

etchen Mitchell
roject Manager

Date

lobIfr

Approved by: ~L------:.ki....J,...=...._~ ---_
~enderson
QNQC Officer

----~-_.__ ..~~~ --_.---,-_.~----------- -------~-----_.•.. - -----_.
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1. INTRODUCTION

This report summarizes the procedures and results ofbiological testing conducted for North Creek
Analytical-Portland. All testing was conducted by Parametrix's Environmental Toxicology
Laboratory in Kirkland, Washington.

Table 1. Introductory information.

Client name

lParametrix job number

Toxicity testing requirements

Plant location

Test sponsor

Name of receiving waterbody

Wacker Siltronic/North Creek Analytical

55-1945-12 (01)

Dual endpoint Ceriodaphnia dubia and
Pimephales promelas bioassays

9405 SW Nimbus Ave., Beaverton, Oregon 97008

Sara McClurg

Willamette River

2. SAMPLE SOURCE AND HANDLING

Table 2. Source information for effluent and sample handling.

Sampling point

Collection dates and time

Sample collection method

Time lapsed from sample collection to receipt
by laboratory

Sample collected by

Parametrix, Inc. 1

Final effluent

1) 9/8/99; 0810
2) 9/10/99; not reported
3) 9/13/99; not reported

Composite

<36 hours

Wacker-Siltronic personnel

September 1999

--_._.,._ .... _--- ------_._ ....__ .

SCOEPA00027711



Table 3. Initial chemical and physical determinations.

Collection Dates:

Parameter Measured

Temperature eC)

Salinity (ppt)

Dissolved Oxygen (mg/L)

pH

Conductivity (p.s)

Total Hardness (mg/L as CaC03)

Total Alkalinity (mgIL as CaC03)

Total Residual Chlorine (mgIL)

Ammonia (mg/L)

9/8/99

2

0.2

8.2

6.8

910

136

22

<0.01

<1

9/10/99

1

0.1

7.6

7.0

812

138

92

<0.01

<1

9/13/99

1

0.2

8.6

7.0

905

200

36

0.02

1

Parametrix, Inc. 2 September 1999
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3. TEST CONDITIONS

Table 4. Summary oftest conditions for the dual endpoint Ceriodaphnia dubia bioassay.

Test Dates

Test Protocol

Test Material

Test Organisms/Age

Sonrce of Organisms

Acclimation Period

Number/Test Chamber

9-16 September 1999

Short-term Methodsfor Estimating the Chronic Toxicity ofEffluentsand .
Receiving Waters to Freshwater Organisms. EPAJ600/4-91J002,July 1994 [see
USEPA, 1999. Errata for the Effluent and Receiving Water Toxicity Testing
Manuals. EPA-6001R-98/182]; Whole Effluent Toxicity TestingGuidance
Document. ODEQ. January 1993

Whole effluent

Ceriodaphnia dubia (water flea); ~ 24 hours at initiation

In-house cultures

None

Volume/Test Chamber 15 mL

Test Concentrations 0, 6.25, 12.5, 25, 50 and 100% effluent

Replicates Ten

Reference Toxicant Sodium chloride

Test Duration 7 days

ControllDilution Media Natural spring water collected from Gold Creek Trout Fann; Woodinville, WA

ControllDilution Water 9/7/99
Collection Date

Pretreatment of Dilution Water I um filtration

Test Chambers 30 ml polystyrene cups

Lighting Fluorescent bulbs (50-100 foot candles)

Photoperiod 16 hours light; 8 hours dark

Aeration None

Feeding Daily: 100 ul, Selenastrum suspension; 100 ul, yeastiCerophyVtrout chow
(YeT)

Renewal Daily

Temperature 25 ± roc

Chemical Data pH and dissolved oxygen for each test concentration and the control (both initial
and final solutions); temperature and specific conductivity at test initiation and
every 24 hours; hardness, alkalinity, ammonia, and residual chlorine for each new
sample

Effect Measured Mortality (defined as immobility) and reproduction

Test Acceptability Control survival ;:::80%; ;:::60% of control organisms produce three broods, an
average total of 15 or more offspring for the first three broods must be produced

Endpoints reported Median lethal concentration (LC50)

I
Lowest observed effect concentration (LOEC)
No observed effect concentration (NOEC)

Parametrix, Inc. 3

----~,------_._~--------

September 1999
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Table 5. Summary of test conditions for the dual endpoint Pimephales promelas bioassay.

Test Dates 9-16 September 1999

Test Protocol Short-term Methodsfor Estimatingthe ChronicToxicity ofEffluentsand
Receiving Waters to FreshwaterOrganisms. EPN600/4-911002, July 1994 [see
USEPA, 1999. Errata for the Effluentand ReceivingWater Toxicity Testing
Manuals. EPA-6001R-981182J; Whole Effluent Toxicity TestingGuidance
Document. ODEQ. January 1993

Test Material Whole effluent

Test Organisms/Age Pimephales prome/as (fatheadminnow); :Q4 hours old

Source of Organisms AquaticBiosystems; Fort Collins, Colorado

Acclimation Period None

Numberffest Chamber 10

Volumeffest Chamber 400 mL

Test Concentrations 0,6.25, 12.5,25,50 and 100% effluent

Replicates Four

Reference Toxicant Potassiumchloride

Test Duration 7 days

ControllDilution Media Laboratory-prepared synthetic water (80-100mgILhardness as CaCOj)

ControllDilntion Water 9/9/99
Preparation Date

Pretreatment of Dilution Water None

Test Chambers 1,000m1 HDPE beakers

Lighting Fluorescentbulbs (50-100foot candles)

Photoperiod 16 hours light; 8 hours dark

Aeration None

Feeding 0.15 mL newlyhatchedbrine shrimpnauplii twice daily

Renewal Daily

Temperature 25 ± roc

Chemical Data Dissolvedoxygen, and pH for each test concentrationand the control (both initial
and final solutions); temperature and specific conductivityat test initiationand
every 24 hours; hardness, alkalinity, ammonia, and residual chlorine for 100%
eflluent

Effect Measured Mortalityand growth

Test Acceptability Controlsurvival~80%; average mean control weight ~0.25 mg

Endpoints reported Median lethal concentration(LC50)
Lowestobservedeffectconcentration(LOEC)
No observedeffect concentration(NOEC)

Parametrix, Inc.

~-~---- -<-------

4

----~-----------

September 1999
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4. RESULTS

Records ofbiological and chemical data collected during testing and the statistical analyses (ToxCalc™
1994-1996) used for reporting are included in the appendices of this report.

Bioassay results are summarized in Table 6 below. In summary, toxicity was observed in the C. dubia
bioassay at the 48-hour and 7-day exposures, with NOECs of 50% effluent for both survival and
reproduction endpoints. In addition, the P. promelas bioassay also exhibited toxicity during acute and
chronic exposures, with NOECs of50% effluent for survival and growth.

Control responses were within acceptable ranges, and reference toxicant test results were within the 95
percent confidence limits of the mean effect level.

Table 6. Summary of bioassay results.

Summary of 48-hour acute results:

Survival (% effluent)

Evaluation C. dubia P. promelas

NOEC

lLOEC

lLC50

R.eferenceToxicant

Summary of chronic results:

50

100

70.7

Acceptable

50

100

>100

Acceptable

C. dubia P.promelas

Survival Reproduction Survival Growth
Evaluation (% effluent) (% effluent) (% effluent) % effluent)

NOEC 50 50 50 50

lLOEC 100 >50 100 >50

LC50 70.7 N/A 99.6 N/A

Reference Toxicant Acceptable I Acceptable

N/A = Not applicable

Parametrix, Inc. 5 September 1999
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APPENDIX A

DUAL ENDPOINT Ceriodaphnia dubiu BIOASSAY DATA
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~/

Parametrix, Inc.
Environmental Toxicology Laboratory Ceriodaphnia dubia Page -L of1-

Chronic Daily Survival and Offspring 1'/1/ q q - '?! Ie,/ f i

Client: N tA. -evA-\~ Client Number: TestDates.:... qJg I &J 6J :=.1fV':{JC
.Sample I.D.lSource: ~I~ Sample Collection Dates: q / ¥ 9 9/1sDilution Media: • rl'j'1~

Temperature (0C) O~ 24-1..5'" 48 1.)' 72 "l,..{ 961£" 1202:? 144.2~ 16&2>

Survival (hours) Offspring (hours)

Cone. Rep. 0 24 48 72 96 120 144 168 72 96 168 Total

l.Of\) A , If I) ';--

B
, {

,
0 2

C t I I { D 2
D

, ( I I ,] I
E I I r 7 L5
F \ I 0 2
G f Z. 1
H I 1 ly
I I r ~

J
,

I 'S-
f.., .7!:i A I 23

B I 2-'
C I 2')
D I ~L

E \ <6
F

G r 1

H { I \
- : I r f

J I I

- 12.'-; A I I ,
B , I J 1

C I 1 f \

D ( I I 1

E r l I

F I
G I
H t
I 1 ~
J \ \ • I \ '"( 0 7

Revised 8/26/99 (f)0C- qr-. Cit (.) "5 \-,. (J"'lA.1 &. read ~ 0
/4~?f

--.- ~ .•.~----_.- - - -_._------~- ~-----------

-'.-.~--~-_.. ..... __~ __ '0- __ • ______• __ •___;.________.______- ----------
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.:': Parametrix, Inc.
Environmental Toxicology Laboratory Page2ofl-

Ceriodaphnia dubia
Chronic Daily Survival and Offspring

)

o

o
o

o

o

1'1

20

Total

-0

168

Offspring (hours)

I

\
{

I

(

(

(

(

(

96

-
-

-

Survival (hours)

---
....

-

t 1

\ \

f t
I r

48 72

0-1

0-1

24

-I

I

,,

a-I

Dale

Time

Samp#

Initials

F

QC

G

J

D

H

I

E

C

F \

J

G

E \

c (

G (

E I

H I
I I

J I

C I

H

D I

F

D 1

Revised 8/26/99

'7D A (

B \

Cone. Rep. 0

2r:;; A ,

B \

100 I-A_-+-J....--+-~f---r---+--'--+~--+-~t---.:=~
B

- - ----------- ---- --------- - --- -----------------
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• Parametrlx, Inc,
Environmental ToxicologyLaboratory

Ceriodaphnia dubia
Daily Water Quality Parameters

Page~of~

pH Solution

Date ?)j/f! 9jofi4 ~ q~, Ifllt 1//1- "11.- 9/r3 Yn3 9/t!{ 91rt! Cf!tS '"III'S" 9!rr; erln.,/0

Day 0 1 1 2 2 3 3 4 4 5 5 6 6 7 7 8

Cone: InillAI InillAI Flul InJllAI FinAl Initial FinAl Initial FiD2l...,; Inill~ FinAl InlllAI Flul InillAI Flul FinAl

Control <to , g. I 8,1 8.3 &3 B.3 &.3 <0. 0 .~ ~ 7·9 '6':"'t. ~ey 7.Q
6.2.5 Y.l g., e. 5.3 ~,~ 6~ <B-3 ~. \ ~G ~-f Y.O r:~ I:J, Cf <t;d
J 2,,:;- ~o B.D q,/ 8,1- 8,3 8.. 1.. gJ %. 1 ~_O "%.1 7.c; <6. I 1-1,,", %.(

'25" ~.O 7,0; ):5,1 I \ 82 • 2-
gJ %-0 7.f ~.O 7,1 'lrl l [1., &{ 8./0,

S7J 7.1) 7,'0 7,0; 9 0 8 I 6..° 8.L 79 l..z 7/1 rz7 7/f I-t~ ~.,

/OD 7.{.o 7,s 7,S 1,(, 1.& ."....... -- - - - -..

Initials Ac ~ ~), ~ ~- ,,- ?- Hfl- f<)L- tftl-- I-k- I~~ rJ(L-
Dissolved Oxygen (mgIL) Solution

v

Cone, Ialtial InillAI Final Inlrial FinAl Initial FinAl Initial Final InitiAl Final Initial Final Initial FinAl Final

Control W5 8.3 ?).~ 8.'1 '" .., 81s tl'1 !y.? <&'3 ''t .S 8.3 fl,] 1lI <t.3D.

(,.25 «.) e·3 8.~ g) a 11 g~ g.'1 YO. .3 <"l.> ~·3 8.3 't:s 8:1 Ks.
11,5 ~.) g·3 S.~ ~; c.~ g J 0

~3 Y.:> 2$.3 ~} ~3 <;(, I ['30·'1

zc; ~,3 &·3 ~,3 B~ 2,4 ~j ~'f ~.$ '8"3 23 K3 ~3 'g~~ g.3(J-

50 rs·) $·3 ~.~ 8.~ a.~ 6» ~-I rs ~5 J.3 '6.3 <6",3 :0', 2- ~,3

1~·3 &.~ b.3 B.j g,~ g,) 2'"1 - I'"

IcfJ - - - "-

Initials fJc 125 1!-S ~,.. ~- ~- ;?- #fL- lHru fH7..- H7L-I~~ ~
Conductivity (IlMHOS)

v v

Cone:. 0 24 48 72 96 120 144 168
HOUf HOUfS HOUfS Hours Hours Hours HOUfS Hours

Cont. ZI2.. 7-/3 lIs 1" Y'( (iJ 3 7 8 522- tD0X
100% <6f~ 803 ~~~ - - - - -
Samp# I J u.. 11- :itz. 113 ~ NA
Initials

~c.. ~'? ~I""\ V- W{L \All 1fh-- 40

Comments:

Revised 8/26/99
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Test: CO-Ceriodaphnia Survival and Reproduction Test Test 10: 2657

Species: CD-Ceriodaphnia dubia Protocol: EPAF 94-EPA Freshwater

Sample 10: N/AP-Not applicable Sample Type: EFF2-lmdustrial

Start Date: 9/9/99 End Date: 9/16/99 Lab 10:WAPTL-Parametrix Tox Lab

Number of
Pos 10 Rep Group Day 0 Day 1 Day 2 Day 3 Day 4 Day 5 Day 6 Day 7 Sex Young Notes

1 1 D-Control 1 1 1 1 1 1 1 1 F 38
2 2 D-Control 1 1 1 1 1 1 1 1 F 26

3 3 D-Control 1 1 1 1 1 1 1 1 F 26

4 4 D-Control 1 1 1 1 1 1 1 1 F 14

5 5 D-Control 1 1 1 1 1 1 1 1 F 25
6 6 D-Control 1 1 1 1 1 1 1 1 F 21

7 7 D-Control 1 1 1 1 1 1 1 1 F 10

8 8 D-Control 1 1 1 1 1 1 1 1 F 14

9 9 D-Control 1 1 1 1 1 1 1 1 F 8

10 10 D-Control 1 1 1 1 1 1 1 1 F 15

11 1 6.250 1 1 1 1 1 1 1 1 F 23
12 2 6.250 1 1 1 1 1 1 1 1 F 21

13 3 6.250 1 1 1 1 1 1 1 1 F 25

14 4 6.250 1 1 1 1 1 1 1 1F 32

15 5 6.250 1 1 1 1 1 1 1 1 iF 8

16 6 6.250 1 1 1 1 1 1 1 1 F 19

17 7 6.250 1 1 1 1 1 1 1 1 pi 31

18 8 6.250 1 1 1 1 1 1 1 1 F 33

19 9 6.250 1 1 1 1 1 1 1 1 F 33

20 10 6.250 1 1 1 1 1 1 1 1 F 19

21 1 12.500 1 1 1 1 1 1 1 1 F 22

22 2 12.500 1 1 1 1 1 1 1 1 F 21

23 3 12.500 1 1 1 1 1 1 1 1 F 41

24 4 12.500 1 1 1 1 1 1 1 1 F 26

25 5 12.500 1 1 1 1 1 1 1 1 F 18

26 6 12.500 1 1 1 1 1 1 1 1 F 27

27 7 12.500 1 1 1 1 1 1 1 1 r 34

28 8 12.500 1 1 1 1 1 1 1 1 iF 26

29 9 12.500 1 1 1 1 1 1 1 1 iF 23

30 10 12.500 1 1 1 1 1 1 1 1 iF 22
31 1 25.000 1 1 1 1 1 1 1 1 F 19

32 2 25.000 1 1 1 1 1 1 1 1 F 20

33 3 25.000 1 1 1 1 1 1 1 1 F 5

34 4 25.000 1 1 1 1 1 1 1 1 F 19

35 5 25.000 1 1 1 1 1 1 1 1 F 20

36 6 25.000 1 1 1 1 1 1 1 1 pi 12

37 7 25.000 1 1 1 1 1 1 1 1 F 22

38 8 25.000 1 1 1 1 1 1 1 1 F 19

39 9 25.000 1 1 1 1 1 1 1 1 F 31

40 10 25.000 1 1 1 1 1 1 1 1 F 27

41 1 50.000 1 1 1 1 1 1 1 1 F 14

42 2 50.000 1 1 1 1 1 1 1 1 F 15
43 3 50.000 1 1 1 1 1 1 1 1 F 22

44 4 50.000 1 1 1 1 1 1 1 1 F 15

45 5 50.000 1 1 1 1 1 1 1 1 F 15
46 6 50.000 1 1 1 1 1 1 1 1 F 19
47 7 50.000 1 1 1 1 1 1 1 1 F 13

Page 1
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Test: CD-Ceriodaphnia Survival and Reproduction Test Test ID: 2657

Species: CD-Ceriodaphnia dubia Protocol: EPAF 94·EPA Fresl:twater

Sample ID: NlAP-Not applicable Sample Type: EFF2-lndustrial

Start Date: 9/9/99 End Date: 9/16/99 Lab 10:WAPTL-Parametrix Tox Lab

48 8 50.000 1 1 1 1 1 1 1 1 F 21

49 9 50.000 1 1 1 1 1 1 1 1 F 14

50 10 50.000 1 1 1 1 1 1 1 1 F 14

51 1 100.000 1 1 0 0 0 0 0 OF 0
52 2 100.000 1 1 0 0 0 0 0 OF 0

53 3 100.000 1 1 0 0 0 0 0 OF 0

54 4 100.000 1 1 0 0 0 0 0 OF 0

55 5 100.000 1 1 0 0 0 0 0 OF 0

56 6 100.000 1 1 0 0 0 0 0 OF 0

57 7 100.000 1 1 0 0 0 0 0 OF 0

58 8 100.000 1 0 0 0 0 0 0 OF 0

59 9 100.000 1 0 0 0 0 0 0 OF 0

60 10 100.000 1 1 0 0 0 0 0 OF 0

Comments: North Creek Analytical - Portland

Page 2 ToxCalc 5.0
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Ceriodaphnia Survival and Reproduction Test-48 Hr Survival
Start Date: 9/9/99 Test ID: 2657 Sample ID: N/AP-Not applicable
End Date: 9/16/99 Lab 10: WAPTL-Parametrix Tox Lab Sample Type: 6FF2-lndustrial.
Sample Date: 9/8/99 Protocol: EPAF 94-EPA Freshwater Test Species: CD-Ceriodaphnia dubia
Comments: North Creek Analytical - Portland

Conc-% 1 2 3 4 5 6 7 8 9 10
D-Control 1.0000 1.0000 1.0000 1.0000

6.25 1.0000 1.0000 1.0000 1.0000
12.5 1.0000 1.0000 1.0000 1.0000

25 1.0000 1.0000 1.0000 1.0000
50 1.0000 1.0000 1.0000 1.0000

100 0.0000 0.0000 0.0000 0.0000

1.0000
1.0000
1.0000
1.0000
1.0000
0.0000

1.0000
1.0000
1.0000
1.0000
1.0000
0.0000

1.0000
1.0000
1.0000
1.0000
1.0000
0.0000

1.0000
1.0000
1.0000
1.0000
1.0000
0.0000

1.0000
1.0000
1.0000
1.0000
1.0000
0.0000

1.0000
1.0000
1.0000
1.0000
1.0000
0.0000

Not Fisher's 1-Tailed Number Total
Conc-% Mean N-Mean Resp Resp Total N Exact P Critical Resp Number

D-Control 1.0000 1.0000 0 10 10 10 0 10
6.25 1.0000 1.0000 a 10 10 10 1.0000 0.0500 0 10
12.5 1.0000 1.0000 a 10 10 10 1.0000 0.0500 0 10

25 1.0000 1.0000 a 10 10 10 1.0000 0.0500 0 10
50 1.0000 1.0000 a 10 10 10 1.0000 0.0500 0 10

100 0.0000 0.0000 10 0 10 10 10 10

Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV TU

Fisher's Exact Test 50 100 70.7107 2

Graphical Method
Trim Level EC50

0.0% 70.711

1.0 or-------------....
70.711

0.9

0.8

0.7

CI 0.6
IIIe
&. 0.5
III
~ 0.4

0.3

100

1
10

Dose %

0.2

0.1

0.0 +--.......-....,..............................---............................-1

1

Page 1 ToxCalc v5.0.23 Reviewed bY/V
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Ceriodaphnla Survival and Reproduction Test-48 Hr Survival

Start Date: 9/9/99 Test ID: 2657 Sample ID: N/AP-Not applicable
End Date: 9/16/99 Lab 10: WAPTL-Parametrix Tox Lab SampleType: EFF2-lndustrial
Sample Date: 9/8/99 Protocol: EPAF94-EPAFreshwater Test Species: CD-Ceriodaphniadubia
Comments: North Creek Analytical - Portland

Dose-Response Plot

0.9

0.8

0.7

iii
0.6>

~
:I 0.5(I)..

:z::: 0.4ClO
"Ill'

0.3
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0.1

0
e to to to 0 0

N N N to 0
'E W ... ....
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0
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Ceriodaphnia Survival and Reproduction Test-7 Day Survival
Start Date: 9/9/99 Test 10: 2657 Sample 10: N/AP-Notapplicable
End Date: 9/16/99 Lab 10: WAPTL-Parametrix Tax Lab Sample Type: EFF2-lndustrial.
Sample Date: 9/8/99 Protocol: EPAF 94-EPA Freshwater Test Species: CD-Ceriodaphniadubia
Comments: North Creek Analytical - Portland

Conc-% 1 2 3 4 5 6 7 8 9 10
D-Control 1.0000 1.0000 1.0000 1.0000

6.25 1.0000 1.0000 1.0000 1.0000
12.5 1.0000 1.0000 1.0000 1.0000

25 1.0000 1.0000 1.0000 1.0000
50 1.0000 1.0000 1.0000 1.0000

100 0.0000 0.0000 0.0000 0.0000

1.0000
1.0000
1.0000
1.0000
1.0000
0.0000

1.0000
1.0000
1.0000
1.0000
1.0000
0.0000

1.0000
1.0000
1.0000
1.0000
1.0000
0.0000

1.0000
1.0000
1.0000
1.0000
1.0000
0.0000

1.0000
1.0000
1.0000
1.0000
1.0000
0.0000

1.0000
1.0000
1.0000
1.0000
1.0000
0.0000

Not Fisher's i-Tailed Number Total
Conc-% Mean N·Mean Resp Resp Total N Exact P Critical Resp Number

O-Control 1.0000 1.0000 0 10 10 10 a 10
6.25 1.0000 1.0000 0 10 10 10 1.0000 0.0500 0 10
12.5 1.0000 1.0000 0 10 10 10 1.0000 0.0500 0 10

25 1.0000 1.0000 0 10 10 10 1.0000 0.0500 0 10
50 1.0000 1.0000 0 10 1,0 10 1.0000 0.0500 0 10

100 0.0000 0.0000 10 0 110 10 10 10

Hypothesis Test (i-tail, 0.05) NOEC LOEC ChV TU
Fisher's Exact Test 50 100 70.7107 2

Graphical Method
Trim Level EC50

0.0% 70.711

I70.711

1.0,----------------+

0.9

0.8

0.7

ell 0.6
III
r:::
&. 0.5
III

ti. 0.4

100

J
10

Dose %

0.0 +--....-...................,I'TT"+-__...........................-l
1

0.3

0.2

0.1

Page 1 ToxCalc v5.0.23 Reviewed bY:#
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Ceriodaphnia Survival and Reproduction Test-7 Day Survival
Start Date: 9/9/99 Test 10: 2657 Sample 10: N/AP-Not applicable
End Date: 9/16/99 Lab 10: WAPTL-Parametrix Tox Lab Sample Type: EFF2-lndustrial
Sample Date: 9/8/99 Protocol: EPAF 94-EPA Freshwater Test Species: CO-Ceriodaphnia dubia
Comments: North Creek Analytical - Portland

Dose-Response Plot

o
o....

o
It)

It)
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O+------....,...-----"""T'"--------.------.....------..
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.~ 0.6
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~ 0.5
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Ceriodaphnia Survival and Reproduction Test-Reproduction
Start Date: 9/9/99 Test ID: 2657 Sample ID: N/AP-Not applicable
End Date: 9/16/99 Lab 10: WAPTL-Parametrix Tox Lab Sample Type: EFF2-lndustrial
Sample Date: 9/8/99 Protocol: EPAF 94-EPA Freshwater Test Species: CD-Ceriodaphniadubia
Comments: North Creek Analytical - Portland

Conc-% 1 2 3 4 5 6 7 8 9 10
D-Control 38.000 26.000 26.000 14.000

6.25 23.000 21.000 25.000 32.000
12.5 22.000 21.000 41.000 26.000

25 19.000 20.000 5.000 19.000
50 14.000 15.000 22.000 15.000

100 0.000 0.000 0.000 0.000

25.000
8.000

18.000
20.000
15.000
0.000

21.000
19.000
27.000
12.000
19.000
0.000

10.000
31.000
34.000
22.000
13.000
0.000

14.000
33.000
26.000
19.000
21.000

0.000

8.000
33.000
23.000
31.000
14.000
0.000

15.000
19.000
22.000
27.000
14.000
0.000

Transform: Untransformed t-Tailed Isotonic
Conc-% Mean N-Mean Mean Min Max CV% N t-stat Critical MSD Mean N-Mean

D-Control 19.700 1.0000 19.700 8.000 38.000 46.711 10 23.367 1.0000
6.25 24.400 1.2386 24.400 8.000 33.000 33.194 10 -1.461 2.223 7.152 23.367 1.0000
12.5 26.000 1.3198 26.000 18.000 41.000 26.274 10 -1.958 2.223 7.152 23.367 1.0000

25 19.400 0.9848 19.400 5.000 31.000 36.948 10 0.093 2.223 7.152 19.400 0.8302
50 16.200 0.8223 16.200 13.000 22.000 19.907 10 1.088 2.223 7.152 16.200 0.6933

100 0.000 0.0000 0.000 0.000 0.000 0.000 10 0.000 0.0000

Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distliibution (p > 0.01) 0.98148 0.93 0.19483 0.54657
Bartlett's Test indicates equal variances (p = 0.08) 8.48876 13.2767
Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV TU MSDu MSDp MSB MSE F-Prob df
Dunnett's Test 50 100 70.7107 2 7.15239 0.36307 159.38 51.7444 0.0252 4,45

15050 100

Dose %

, ..

1.0.,---------......---..,
0.9

0.8

0,7

0.6

0.5

31 0.4
l:
&. 0.3
UI 0.2&;

0.1

0.0

-0.1 '

-0.2 '
\ .

-0.3

-0.4 +-........-..........-~ ........___r_.........-r-..........,........."""T'"-1

o

Linear Interpolation (200 Resamples)
95% CL Skew

13.882 29.621 1.2973
15.837 34.905 0.9715
17.575 40.026 0.6896
19.594 50.535 0.3544
21.367 53.626 -0.2871
48.020 62.901 -2.4921
57.192 69.084 -0.4840

Point % SO
IC05 16.182 4.500
IC10 19.863 5.622
IC15 23.545 7.015
IC20 30.521 8.949
IC25 39.648 10.131
1C40 56.728 4.294
IC50 63.940 2.951
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Start Date:
End Date:
Sample Date:
Comments:

Ceriodaphnla Survival and Reproduction Test-Reproduction

9/9/99 Test ID: 2657 Sample ID: N/AP-Not applicable
9/16/99 Lab ID: WAPTL-ParametrixTox Lab SampleType: EFF2-lndustrial-
9/8/99 Protocol: EPAF 94-EPA Freshwater Test Species: CD-Ceriodaphnia dubia
North Creek Analytical - Portland

Dose-Response Plot
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APPENDIXB

DUAL ENDPOINT Pimepbsles promeJasBIOASSAY DATA
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Parametrix, Inc.
Environmental Toxicology Laboratory

Client

Samplc

tVCA - R,i+knlJd _
E(f1.... 1ElV)+

Collection Dates

Test Dates

r '
Day 0 Day 1

Temp (QC) l'S .,.5 Day). )' Day 3
1.;)

Day 4

2$
Day 5

ZC;-
Day6~

Z'?
Day 7

it;

ill I I I I
I I I i I I ! I

pH (4) i
Initial Final I Initial Final I Initial Final I Initial Final Final I

! I

B.O I ':1.~

Initial Final

1-.3 Il. 7-1

&.0 I l":J-

Ir-z,) \

7J 8 I Y
.o g,o ttD

Initial Initial Final

3'. 1 S·0 ,.~

I 7.'1 l.e 1...v

~!.
Cone.

Control

fr')O
<'""0

fZ· ~
1/".7';

i I~--:....I--I--+----j---7---7-----:---+---+---+---;--~-_+_-__:_----'

Control

Initial I Initial Final

.1 I s. 2 lei· Y
Initial Final

I ~.~ i +,1 I

Dissolved Oxygen (rng/L) " tI-i ) !
Initial Final Initial Final I Initial Final ~In"iiral Final Final I
~o !~ 3 15<.2 I/.a I b. r : 75 j "1.'?;' 1-:7,(') i n,» !

106

"? ~·3 7.0

1".-; "X.367./

1·b 1".0 I
1· ~ 't.'

-=1-.1- I s.s C./ I . '5 t. >I(P. 7 -::1 (0 &.91 '1.~ I

r:T-. I
'-=' I

Soec:ific ConductivitY (J.lS)

Initial 1 2 3 4 5 6 Final

Control :7dff 3ZS 328 326 3,t-17 3'L1 .33.3 -33'(,
100% "b"hZ 88h b ~3 Au'? <t>i1' s/..q «« I 9(/;

-
Sample # I I

Initials

Dale

NT = Not TakcD

Shading indicates areas where data. collection is not required.
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~ .
Parametrix, Inc.
Environmental Toxicology Laboratory

Pimephales promelas
Chronic Daily Survival

Parametrlx, lire.

S808 Lake Washington' Blvd. N.£.

Kirkland; WA 98033

Client ~-1?od:.1~q.!:...!V\=d Test Initiation Time i Lfao e
Sample LD.lSouree EULu,vrl" Organism Source/Age ABs ~ ~ zq h I"""

Dilution Media 20 H- Test Dates 7/1/ q t:t - '1'7Lle I if.,
r r

No. of Survivors

Cone. Rep. 0 24 48 I 72 I 96 I 120 I 144 I 168
Control All 111 10 I i4 loJ it> I fO I It' I 10

B l~ /0 I /I.} ~ ! [0 (0 ! 10
I

1o'0 !
I

c1.3 10 /0 I ·6 to) iD I 10 ! 10 I io
Dr..:. to 16 I I' (110 ! ID I {O I ID J ....

L.7~ A ZI fO ,0 I ~ I 10 : ~(i) I Ci I Cj i qI

B 51 10 10 I to I I~ I iO I (0 It) I Jo
c 1S'! to It') I ! ,~ I ! ,0 ! fO I if) I

J(J,flo i i i
D z.~ {O I to ! 10

I
10 I (D I ItJ i it'.,0 I

/7.<:" A ILfi to I (4 I h I ,r~ i . o I /0 I J/J i l<i
BI [0 I /0 16 i to f 10 io , /tJ I 10, I i

I c zq (0 fO I 1° ! 10 ! '1-1 I q i 0
! S -I

I D I~ ta I II') I /0 i 4AI I q I 9 , Cj\ I '\I I I

7~ A 31 to II) I It ! ,a I ID I LV ! /0 I iO
B 121 /0 I /0 I 10 '" ! ~O I fO ! /(') i 10

I C 11 fO I /0 I q-\ i "f i 'b- 1 I ~ I ~ i 1;
I D 12 to I() I Ib I I~ ID I (0 I ~-I I q

t;"() A~ If) If) &-1- e ~ ~ I Y I 8
B IS" 10 I 10

,
ID i (0 I In I /0In p I

C I" 10 10 I '0 I tcJ I 10 (() I 'l-J I 9! I I
D "1-1 10 I ,0 10

,
9-1 i C; I '110 I 10 i !

11'11") Ali,.. ID ¥-(, I ,-\ I 3 i ~ ~ I --::<. .:z,
B '1 /0 7-s 5 ..t.. ~ -I ~-\ ~ ...3 :3
C I, (0 1- I ~'3 If·t ~\:6 :3 '3 3 :
DL.: to 9-1 ., , '0-1 7-( I .~-2. ~ :

A
- I I

B

C !

D i

A I
:

B I

C I
D I I

Initials f-,K- 1'J(3 "" ~.,.. .~ Hl(( ~f1A-.1 J"1I I
Date

.<l ".JQ/I.
'f/r~f99 '1111 'lIn. q ll~ Cj /4 , I.-S- ~r.. I

/, 7//7 I

r I

Comments
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Parametrix, Inc.
Environmental Toxicology Laboratory

7-DAY CHRONIC Pimephales promelas BIOMASS DATA

Client: NcA -?ov+l®Q' Client No.: 55 - 194:6" -.J 18.

Conc./Rep. Pan No. Foil weight (mg) Foil & Organism Organism
weight (mg) weight (mg) .

Ln,') a i ID .lo(P /3.Q7
-~ A-. R 2 9.3:s / ~ t>rp
{,..", C 3 q .2.1 /;;".£./:5"

(1"1..1 D 4 '1.lo2. 12·~}j

fn-7~<;" A S). q.1O I~?<R

s (0 ~ .<oD 1;;2·7/

c I <6 qa / J... qS-
D <is q.fs>D /3.6Y

12·) Ii q \ U ·bl /)·0,1
5 10 ~ .G?7' 11.1(P
c.. I) ~ .t:; '1 12./g
n 1& q . rz. 13.33

7c;- A /5 II .0'2.. /1. to If
g 14 9.1'3 /2.. t;~

C- Is: Q.5/ l.?· 0 f.o
D If,;, IO.(p, J L/. 3.~

5() ~ J 7 q.}J II. -:<~

r< 1'6 <6.13 fl. I/5
(' 1'1 ~.D4 II· 7 Cj

D Zo Q.o5 1L)(7
too A 2./ q .1'1 9.53

g 77 ~·fol./ e. r..
C 23 ~.O4' ~ J (ptp

D 2..1 'f .t{v Q.7X

Comments: (,a.\.b,c:\.;\.,()(\ ':" o.oIO(

r
Rev. 1130/97
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Client Name:
Date:

random # test chambers

19 11
2 18

18 13
3 6
5 2

23 5
21 8
16 24
20 14
17 1
12 21
19 17
3 3
4 12

17 4
6 22

24 20
20 15
23 10
10 7
12 16
11 9
23 19
12 23

Sheet1

Page 1
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Test: LF·Larval Fish Growth and Survival Test Test JD: 2658

Species: PP-Pimephales promelas Protocol: EPAF 94-EPA Freshwater

Sample 10:N/AP-Not applicable Sample Type: EFF2-llildustrial

Start Date: 9/9/99 End Date: 9/16/99 Lab 10:WAPTL-Parametrix Tox Lab

Total Tare Wgt
Pos 10 Rep Group Day 0 Day 1 Day 2 Day 3 Day 4 Day 5 Day 6 Day 7 Wgt(mg) Wgt(mg) Count

1 1 D-Control 10 10 10 10 10 10 10 10 13.97 10.66

2 2 D-Control 10 10 10 10 10 10 10 10 13.56 9.33

3 3 D-Control 10 10 10 10 10 10 10 10 12.45 9.21

4 4 D-ControI 10 10 10 10 10 10 10 10 12.88 9.62

5 1 6.250 10 10 10 10 9 9 9 9 12.96 9.7

6 2 6.250 10 10 10 10 10 10 10 10 12.71 8.6

7 3 6.250 10 10 10 10 10 10 1'0 10 12.45 8.9

8 4 6.250 10 10 10 10 10 10 10 10 13.58' 9.6

9 1 12.500 10 10 10 10 10 10 110 10 13.91 10.01

10 2 12.500 10 10 10 10 10 10 110 10 11.96 8.69

11 3 12.500 10 10 10 10 9 9 9 8 12.18 8.57

12 4 12.500 10 10 10 9 9 9 9 9 13.33 9.12

13 1 25.000 10 10 10 10 10 10 10 10 14.64 11.02

14 2 25.000 10 10 10 10 10 10 10 10 13.53 9.73

15 3 25.000 10 10 9 9 8 8 8 8 13.06 9.51

16 4 25.000 10 10 10 10 10 10 9 9 14.33 10.67

17 1 50.000 10 10 8 8 8 8 8 8 11.33 9.11

18 2 50.000 10 10 10 10 10 10 10 10 11.45 8.13

19 3 50.000 10 10 10 10 10 10 9 9 11.79 8.04

20 4 50.000 10 10 10 10 10 9 9 9 11.87 9.05

21 1 100.000 10 4 3 3 3 3 3 3 9.53 9.13

22 2 100.000 10 7 5 4 3 3 3 3 8.96 8.64

23 3 100.000 10 9 6 4 3 3 3 3 8.66 8.09

24 4 100.000 10 9 9 9 8 7 5 5 9.78 9.4

Comments: North Creek Analytical - Portland

Page 1 ToxCalc 5.0 Reviewed bY;#t
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Larval Fish Growth and Survival Test-48 Hr Survival
Start Date: 9/9/99 Test ID: 2658 Sample 10: N/AP-Not applicable
End Date: 9/16/99 Lab 10: WAPTL-Parametrix Tax Lab Sample Type: EFF2-lndustrial
Sample Date: 9/8/99 Protocol: EPAF 94-EPA Freshwater Test Species: PP-Pimephales promelas
Comments: North Creek Analytical - Portland

Conc-% 1 2 3 4
D-Control 1.0000 1.0000 1.0000 1.0000

6.25 1.0000 1.0000 1.0000 1.0000
12.5 1.0000 1.0000 1.0000 1.0000

25 1.0000 1.0000 0.9000 1.0000
50 0.8000 1.0000 1.0000 1.0000

100 0.3000 0.5000 0.6000 0.9000

Transform: Arcsin Square Root Rank 1-Tailed Number Total
Conc-% Mean N-Mean Mean Min Max CV% N Sum Critical Resp Number

D-Control 1.0000 1.0000 1.4120 1.4120 1.4120 0.000 4 0 40
6.25 1.0000 1.0000 1.4120 1.4120 1.4120 0.000 4 18.00 10.00 0 40
12.5 1.0000 1.0000 1.4120 1.4120 1.4120 0.000 4 18.00 10.00 0 40

25 0.9750 0.9750 1.3713 1.2490 1.4120 5.942 4 16.00 10.00 1 40
50 0.9500 0.9500 1.3358 1.1,071 1.4120 11.411 4 16.00 10.00 2 40

*100 0.5750 0.5750 0.8750 0.5796 1.2490 32.005 4 10.00 10.00 17 40

Auxiliary Tests
Shapiro-Wilk's Test indicates non-normal distribution (p <= 0.01)
Equality of variance cannot be confirmed
Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV TU
Steel's Many-One Rank Test 50 100 70.7107 2

Statistic
0.773

Critical
0.884

Skew Kurt
0.38334 5.14075

Maximum Likelihood-Probit
Parameter V~lue SE 95% Fiducial Limits Control Chi-Sq Critical P-value Mu Sigma Iter
Slope 3.52544 0.82349 1.9114 5.13948 0 2.26935 7.81472 0.52 2.07289 0.28365 4
Intercept -2.3079 1.54054 -5.3273 0.7116
TSCR 1.0
Point Probits % 95% Fiducial Limits
EG01 2.674 25.8831 10.395 37.289

0.9

EC05 3.355 40.3947 22.9978 51.9826 0.8
EG10 3.718 51.2124 34.4821 63.199
EG15 3.964 60.1041 44.4885 73.4497 0.7

EG20 4.158 68.2595 53.4416 84.3694 Gl 0.6
EG25 4.326 76.1325 61.4286 96.7501 III

t::

EC40 4.747 100.237 81.4735 146.312 g, 0.5
III

EG50 5.000 118.274 93.7736 193.222 ~ 0.4
EG60 5.253 139.558 106.83 257.799
EG75 5.674 183.743 131.19 421.066 0.3

EG80 5.842 204.936 142.021 512.691 0.2
EC85 6.036 232.744 155.63 645.567
EG90 6.282 273.153 174.433 863.653 0.1

EG95 6.645 346.304 206.248 1331.49 0.0
EC99 7.326 540.462 281.578 3007.96 1 10 100 1000 10000

Dose %

Page 1 ToxGalc v5.0.23 Reviewed bY'/!-
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Larval Fish Growth and Survival Test-48 Hr Survival

Start Date: 9/9/99 Test 10: 2658 Sample 10: N/AP-Not applicable
End Date: 9/16/99 Lab ID: WAPTL-Parametrix Tax Lab Sample Type: EFF2-lndustrial
Sample Date: 9/8/99 Protocol: EPAF94-EPA Freshwater Test Species: PP-Pimephales promelas
Comments: North Creek Analytical - Portland

Dose-Response Plot

,~.
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larval Fish Growth and Survival Test-7 Day Survival
Start Date: 9/9/99 Test ID: 2658 Sample ID: N/AP-Not applicable
End Date: 9/16/99 Lab ID: WAPTL-Parametrix Tox Lab Sample Type: EFF2-lndustrial
Sample Date: 9/8/99 Protocol: EPAF 94-EPA Freshwater Test Species: PP-Pimephales promelas
Comments: North Creek Analytical - Portland

Conc-% 1 2 3 4
D-Control 1.0000 1.0000 1.0000 1.0000

6.25 0.9000 1.0000 1.0000 1.0000
12.5 1.0000 1.0000 0.8000 0.9000

25 1.0000 1.0000 0.8000 0.9000
50 0.8000 1.0000 0.9000 0.9000

100 0.3000 0.3000 0.3000 0.5000

Transform: Arcsin Square Root Rank 1-Tailed Number Total
Conc-% Mean N-Mean Mean Min Max CV% N Sum Critical Resp Number

D-Control 1.0000 1.0000 1,4120 1,4120 1.4120 0.000 4 0 40
6.25 0.9750 0.9750 1.3713 1.2490 1.4120 5.942 4 16.00 10.00 1 40
12.5 0.9250 0.9250 1.2951 1.1071 1.4120 11.347 4 14.00 10.00 3 40

25 0.9250 0.9250 1.2951 1.1071 1.4120 11.347 4 14.00 10.00 3 40
50 0.9000 0.9000 1.2543 1.1071 1.4120 9.935 4 12.00 10.00 4 40

*100 0.3500 0.3500 0.6311 0.5796 0.7854 16.302 4 10.00 10.00 26 40

Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.94161 0.884 -0.2255 -0.4667
Equality of variance cannot be confirmed
Hypothesis Test (1-tail, 0.05) NOEC lOEC ChV TU
Steel's Many-One Rank Test 50 100 70.7107 2

Maximum Likelihood-Probit
Parameter Value SE 95% Fiducial Limits Control Chi-Sq Critical P-value Mu Sigma Iter
Slope 1.99338 0.74156 -0.3666 4.35336 0 13.4362 7.81472 3.8E-03 1.99812 0.50166 4
Intercept 1.01699 1.24995 -2.9609 4.9949
TSCR 1.0

--..., Point Probits % 95% Fiducial limits
EC01 2.674 6.77769

0.9

EC05 3.355 14.8922 0.8
EC10 3.718 22.6576
EC15 3.964 30.0733 0.7

EC20 4.158 37.6626 Gl 0.6
EC25 4.326 45.6828 en

I:

EC40 4.747 74.3059 &. 0.5
III

EC50 5.000 99.5675 &. 0.4
EC60 5.253 133.417
EC75 5.674 217.011 0.3

EC80 5.842 263.224 0.2
EC85 6.036 329.651
EC90 6.282 437.543 0.1

EC95 6.645 665.694 0.0
EC99 7.326 1462.69 1 10 100 1000 10000
Significant heterogeneity detected (p = 3.78E-03)

Dose %

Page 1 ToxCalc v5.0.23 Reviewed bY:j.£
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Larval Fish Growth and Survival Test-7 Day Survival
Start Date: 9/9/99 Test 10: 2658 Sample 10: N/AP-Notapplicable
End Date: 9/16/99 Lab 10: WAPTL-Parametrix Tox Lab Sample Type: EFF2-lndustrial
Sample Date: 9/8/99 Protocol: EPAF 94-EPAFreshwater Test Species: PP-Pimephales promelas
Comments: North Creek Analytical - Portland

Dose-Response Plot
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Larval Fish Growth and Survival Test-? Day Biomass
Start Date: 9/9/99 Test 10: 2658 Sample 10: N/AP-Not applicable
End Date: 9/16/99 Lab 10: WAPTL-Parametrix Tax Lab Sample Type: EFF2-lndustrial
Sample Date: 9/8/99 Protocol: EPAF 94-EPA Freshwater Test Species: PP-Pimephales promelas
Comments: North Creek Analytical - Portland

Conc-% 1 2 3 4
D-Control 0.3310 0.4230 0.3240 0.3260

6.25 0.3260 0.4110 0.3550 0.3980
12.5 0.3900 0.3270 0.3610 0.4210

25 0.3620 0.3800 0.3550 0.3660
50 0.2220 0.3320 0.3750 0.2820

100 0.0400 0.0320 0.0570 0.0380

Transform: Untransformed 1-Tailed Isotonic
Conc-'-. Mean N-Mean Mean Min Max CV% N t-Stat Critical MSD Mean N-Mean

D-Control 0.3510 1.0000 0.3510 0.3240 0.4230 13.701 4 0.3661 1.0000
6.25 0.3725 1.0613 0.3725 0.3260 0.4110 10.513 4 -0.744 2.410 0.0697 0.3661 1.0000
12.5 0.3748 1.0677 0.3748 0.3270 0.4210 10.719 4 -0.822 2.410 0.0697 0.3661 1.0000

25 0.3658 1.0420 0.3658 0.3550 0.3800 2.879 4 -0.510 2.410 0.0697 0.3658 0.9991
50 0.3028 0.8625 0.3028 0.2220 0.3750 21.766 4 1.669 2.410 0.0697 0.3028 0.8270

*100 0.0418 0.1189 0.0418 0.0320 0.0570 25.676 4 10.698 2.4110 0.0697 0.0418 0.1140

Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.97219 0.884 0.15998 0.39377
Bartlett's Test indicates equal variances (p = 0.05) 11.2373 15.0863
Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV TU MSDu MSDp MSB MSE F-Prob df
Dunnett's Test 50 100 70.7107 2 0.06967 0.19848 0.06757 0.00167 3.6E-09 5, 18

1.0 ~--------------,

150too50

. .'

= 0.5
c
&. 0.4

~ 0.3

0.2

0.1

0.0 .."-•

-0.1

-0.2 +-.,......,,..--,.........-.......__.....-.....-.......,...............-.-..........-1
o

0.9

0.8

0.7

0,6

Linear Interpolation (200 Resamples)
95% CL(Exp) Skew
0.000 62.450 -0.5032

19.988 62.784 -0.1237
25.527 63.119 -0.6406
29.919 64.670 -0.5755
35.702 67.267 -0.6438
51.206 74.951 -0.6867
61.022 80.075 -0.6684

Point % SD
IC05 32.131 9.556
IC10 39.395 8.074
IC15 46.658 7.338
IC20 51.893 6.066
IC25 55.400 5.315
1C40 65.920 4.085
IC50 72.933 3.283

Dose %
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Larval Fish Growth and Survival Test-7 Day Biomass

Start Date: 9/9/99 Test 10: 2658 Sample 10: N/AP-Not applicable
End Date: 9/16/99 Lab 10: WAPTL-ParametrixTax Lab Sample Type: EFF2-lndustrial
Sample Date: 9/8/99 Protocol: EPAF 94-EPA Freshwater Test Species: PP-Pimephales promelas
Comments: North Creek Analytical - Portland

Dose-Response Plot
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APPENDIXC

REFERENCE TOXICANT DATA

-- ----------
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-- Parametrix, Inc.
- E~Vkonmental Toxicology Laboratory Ceriodaphnia dubia Page -..L of a

'rt-j- /koub£ Chronic Daily Survival and Offspring

Client: Re.+ +u 1-. Client Number: no... Test Dates: 8'1'3 I /11 - 1/7/99
Sample I.D.lSource: 4 Sample Collection Dates: 0-- Dilution Media: ~ t' 1-1 1'", uT- Wq{-u-

Temperature(°C) O~ 24.22 481..S 72 25 96 21" 120ZS- 144~ 168~

fIR

/7

/1
1'1

Ii

Ie;

i7

/7

JL{

/1

21

I

Total

)-1

11

o

o

o
o
o

o

o

o

o
o
o

o

o

o
o

o
o

iJ

D

o

o

o

o

D

c

168

D

7

Offspring (hours)

72 96

(

(
{

{

r

/

I

I

{

I

r

I

I

,
I
(

)

f

D

E

I

H

G

H

D

J

F

Survival (hours)

E

I

G

B

J

C

E

H

F

I

G

D

F

(j:)tJ A

Revised 8/26/99

Cone. Rep. 0 24 48 12 96 120 144

-,
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-- Parametrix, Inc.
• J

Environmenta1l'oxicology Laboratory Page d2. of~
Ceriodaphnia dubia

Chronic Daily SurvivaJ and Offspring

Survival (hours)

/7
J{P

Total

CJ

o

168

o

o

o
o
o
o

o
o

Offspring (hours)

l
1,
I

t , 11~'~l~~O Y5 3
I I \ I 0 ~ -, -,
() 0 (~O 0 0 Q ()

o
o

D

o 0

I
I
I

, l

I
I
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Parametrix, Inc.
O'

Environmental ToxicologyLaboratory
Ceriodaphnia dubia

Daily Water Quality Parameters

Page .3.-of 3

pH Solution

Date ~~! '1/, f /1 '1/2- ~/l, 7/3 "/3 C1fc.t 111 7/)" Vs- 9/" r6 '1/'7
Day 0 1 1 2 2 3 3 4 4 5 5 6 6 7 7 8

Cone [nillal [nillal Final Initial Final Initial Final [nitial Finnl Initial Final Initi.1 FInaI Initlal Fin.1 Fin.1

Control n/., 7.6 'i'·2 11. (;;, 0.\ 7.b 1.1 9.2- ~.l ~-2 ~L Y:t 10-2 '8(~
o.;/,>I;:~ ~.O &.2 1-.Co I~-I 7.~ 7.7 a..1.. 8· I V~L 1.8-.7- r-r 'tZ

"'~d. f/J.r; 11.1 11.9 8./ 1.-=/- ,'"' 7.e. 7.7 h'Z. 8 ' I r-z 0.2- o~t 0-2. .. 2-
1.~6 17/2 7.1 d.1 1.0 I-- • \ (-~ 1. 7 '0.2- ~ . \ ~Z- fz.. s.\ s.z, 1. t-

J.t? 1,-:' 1·9 e./ 7.& et). \ 7·(,. 7.7 - - - -
'5,r) l.flb 7.~ 8., +Jb -- - - - - - -

Initials 1v\ o: 111/ I~ «. /J8 1'715 v.- ~--- A-c.. k ftC ilk. 16
I Disshlved Oxygen (mgIL) Solution

Cone. Inill.1 leill.1 Final Initi.1 Fin•• Initial Final [nill.1 Final Initi.1 Fln.l Initi.1 Fin.1 Inili.1 Final Fin••

fr I~. -z, 8.~ «, S 13 8".'- e. '1...
c;l g.O ~-3 ~~ 18'. s 1}3 6.2-Control fl· '> ,,~

1(13\25" e; ~.~ 8.5 ~,3 0.1- i'-'- ~.I g.1 1.1 <'(. ; IKZ, t.) 1~3 £.7
O.1,p2t; &:~ Y.7 €.3 ~2.. .1, ~.3 '? . I g. j +~ <6~5 1~-3 15.5 0,' R,~

/.zS' ~:) 1%.) &".3 g-;L C6,1. Cf,3 1. '2.. S.L g.o ~;~ 0·3 8"-) t1- g.2.Q

'2,.5 ~.1 f.) 8'.3 <j?,3 ~I) ~,3 1·2- - - -- ---
€-~ If) g'.3 ~.3 - .- - ...

~,O - - -.

Initials ?- Pte Ill, ~lAC f}B 14& fL ?- fk.- k At· A<- £5>
! v ( t Conductivity (Il:MHOS)

Cone. 0 24 48 72 96 120 144 168
Hour Hours Hours Hours Hours Hours Hours Hours

ConL $")~ 57G 515 5CJ2 'S12 577 5""~o itl>
100% '1'(.00 73(,0 .....--.. - - - -
Samp# Nh tJA no-... AlA- Na. MA NA. 1Jfi

Initials ¥J'"'o. fK. 7ffYt 1}8 ?- fk PrG ~7

I

Revised 8/26/99
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Test: CD-Ceriodaphnia Survival and Reproduction Test Test 10:REFTOX1029
Species: CD-Ceriodaphnia cubia Protocol: EPAF 94-EPA Freshwater
Sample 10: REF-Ref Toxicant Sample Type: NACL-Sodium chloride
Start Date: 8/31/99 End Date: 9/7/99 Lab 10:WAPTL-Parametrix Tox Lab

Number of
Pos 10 Rep Group DayO Day 1 Day 2 Day 3 Day 4 DayS Day 6 Day 7 Sex Young Notes

1 1 D-Control 1 1 1 1 1 1 1 1 F 17
2 2 D-Control 1 1 1 1 1 1 1 1 F 17
3 3 D-Control 1 1 1 1 1 1 1 1 F 21
4 4 D-Control 1 1 1 1 1 1 1 1 F 17
5 5 D-Control 1 1 1 1 1 1 1 1 F 17

6 6 D-Control 1 1 1 1 1 1 1 1 F 19
7 7 D-Control 1 1 1 1 1 1 1 1 iF 22
8 8 D-Control 1 1 1 1 1 1 1 1 F 20
9 9 D-Control 1 1 1 1 1 1 1 1 F 21
10 10 D-Control 1 1 1 1 1 1 1 1 F 17

11 1 0.313 1 1 1 1 1 1 1 1 F 5
12 2 0.313 1 1 1 1 1 1 1 1 F 16

13 3 0.313 1 1 1 1 1 1 1 1 F 14

14 4 0.313 1 1 1 1 1 1 1 1 F 17
15 5 0.313 1 1 1 1 1 1 1 1 F 20

16 6 0.313 1 1 1 1 1 1 1 1 F 19

17 7 0.313 1 1 1 1 1 1 1 1 F 21

18 8 0.313 1 1 1 1 1 1 1 1 F 19

19 9 0.313 1 1 1 1 1 1 1 1 F 17

20 10 0.313 1 1 1 1 1 1 1 1 F 19

21 1 0.625 1 1 1 1 1 1 1 1 F 18

22 2 0.625 1 1 1 1 1 1 1 1 iF 22

23 3 0.625 1 1 1 1 1 1 1 1 F 17
24 4 0.625 1 1 1 1 1 1 1 1 F 19

25 5 0.625 1 1 1 1 1 1 1 1 F 18

26 6 0.625 1 1 1 1 1 1 1 1 F 18
27 7 0.625 1 1 1 1 1 1 1 1 F 19
28 8 0.625 1 1 1 1 1 1 1 1 F 16
29 9 0.625 1 1 1 1 1 1 1 1 F 20

30 10 0.625 1 1 1 1 1 1 1 1 F 20

31 1 1.250 1 1 1 1 1 1 1 1 F 16

32 2 1.250 1 1 1 1 1 1 1 1 F 10
33 3 1.250 1 1 1 1 1 1 1 1 F 11
34 4 1.250 1 1 1 1 1 1 1 1 F 16

35 5 1.250 1 1 1 1 1 1 1 1 F 16

36 6 1.250 1 1 1 1 1 1 1 1 F 17
I 37 7 1.250 1 1 1 1 1 1 1 1 F 16

38 8 1.250 1 1 1 1 1 1 1 1 F 15

39 9 1.250 1 1 1 1 1 1 1 1 F 13
" 40 10 1.250 1 1 1 1 1 1 1 1 F 18
I 41 1 2.500 1 1 0 0 0 0 0 OF 0

42 2 2.500 1 1 0 0 0 0 0 OF 0

!
43 3 2.500 1 1 1 0 0 0 0 OF 0
44 4 2.500 1 1 0 0 0 0 0 OF 0

45 5 2.500 1 1 0 0 0 0 0 OF 0
46 6 2.500 1 1 0 0 0 0 0 OF 0
47 7 2.500 1 1 0 0 0 0 0 OF 0

Page 1 ToxCalc 5.0
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Test: CD-Ceriodaphnia Survival and Reproduction Test Test 10: REFTOX1029
Species: CD-Ceriodaphnia dubia Protocol: EPAF 94·EPA Freshwater
Sample ID: REF-Ref Toxicant Sample Type: NACL-Sodium chloride
Start Date: 8/31/99 End Date: 9f7199 Lab 10: WAPTL-Parametrix Tax Lab

48 8 2.500 1 1 a 0 a 0 0 OF 0

49 9 2.500 1 1 0 0 0 0 0 OF 0

50 10 2.500 1 1 0 0 0 0 0 OF 0

51 1 5.000 1 0 0 0 0 0 0 OF 0

52 2 5.000 1 0 0 0 0 0 0 OF 0

53 3 5.000 1 0 0 0 0 0 0 OF 0

54 4 5.000 1 0 0 0 0 0 0 OF 0

55 5 5.000 1 0 a 0 a 0 a OF 0

56 6 5.000 1 0 a 0 0 a 0 OF a
57 7 5.000 1 0 a a 0 0 0 OF 0

58 8 5.000 1 0 a 0 0 0 0 OF 0

59 9 5.000 1 0 0 0 0 0 0 OF 0

60 10 5.000 1 0 0 0 0 0 0 OF 0

Comments:

Page 2 ToxCalc 5.0 Reviewed byl
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Ceriodaphnla Survival and Reproduction Test-48 Hr Survival
Start Date: 8/31/99 Test 10: REFTOX1029 Sample 10: REF-Ref Toxicant
End Date: 9/7/99 Lab 10: WAPTL-Parametrix Tox Lab Sample Type: NACL-Sodium chloride
Sample Date: Protocol: EPAF 94-EPA Freshwater Test Species: CD-Ceriodaphnia dubia
Comments:
Conc-gmlL 1 2 3 4 5 6 7 8 9 10

D-Control 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
0.3125 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000

0.625 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
1.25 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
2.5 0.0000 0.0000 1.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

5 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Not Fisher's 1-Tailed Number Total
Conc-gm/L Mean N-Mean Resp Resp Total N Exact P Critical Resp Number

D-Control 1.0000 1.0000 0 10 10 10 0 10
0.3125 1.0000 1.0000 a 10 10 10 1.0000 0.0500 a 10

0.625 1.0000 1.0000 0 10 10 1,0 1.0000 0.0500 0 10
1.25 1.0000 1.0000 0 10 1'0 to 1.0000 0.0500 0 10
*2.5 0.1000 0.1000 9 1 10 10 0.0001 0.0500 9 10

5 0.0000 0.0000 10 0 10 10 10 10

Hypothesis Test (i-tail, 0.05) NOEC LOEC ChV TU
Fisher's Exact Test 1.25 2.5 1.76777

Trimmed Spearman-Karber
~.

Trim Level EC50 95%CL

0.0% 1.8946 1.6612 2.1609
5.0% 1.8530 1.6302 2.1062

10.0% 1.8372 1.6939 1.9925
20.0% 1.8372 1.6939 1.9925

Auto-O.O% 1.8946 1.6612 2.1609

1.0 ~-------------:l'----'

0.9

0.8

0.7

Gl 0.6
III
c&. 0.5
III

& 0.4

0.3

0.2

0.1

101

Dose gmlL

0.0 +--T--........-.-.......-r-....--.---.-_"T""'O".........I

0.1
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Cerlodaphnla Survival and Reproduction Test-48 Hr Survival
Start Date:
End Date:
Sample Date:
Comments:

8/31/99
9/7/99

Test 10: REFTOX1029 Sample 10: REF-RefToxicant
Lab 10: WAPTL-Parametrix Tox Lab SampleType: NACL-Sodium chloride
Protocol: EPAF 94-EPAFreshwater Test Species: CD-Ceriodaphl'lia dubia

Dose-Response Plot

14>------.....-----+------+------------,
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~ 0.6
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II) 0.4
~
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Cerlodaphnla Survival and Reproduction Test·7 Day Survival
Start Date: 8/31/99 Test 10: REFTOX1029 Sample 10: REF-Ref Toxicant
End Date: 9/7/99 Lab 10: WAPTL-Parametrix Tox Lab Sample Type: NACL-Sodium chloride
Sample Date: Protocol: EPAF 94-EPA Freshwater Test Species: CO-Ceriodaphnia dubia
Comments:

Conc-gmlL 1 2 3 4 5 6 7 8 9 10
D-Control 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000

0.3125 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
0.625 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000

1.25 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
2.5 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

5 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Not Fisher's 1-Tailed Number Total
Conc-gmll Mean N·Mean Resp Rasp Total N Exact P Critical Resp Number

D-Control 1.0000 1.0000 a 10 10 10 a 10
0.3125 1.0000 1.0000 0 10 10 10 1.0000 0.0500 a 10

0.625 1.0000 1.0000 0 10 10 10 1.0000 0.0500 0 10
1.25 1.0000 1.0000 0 10 10 10 1.0000 0.0500 0 10
2.5 0.0000 0.0000 10 0 10 10 10 10

5 0.0000 0.0000 10 0 10 10 10 10

Hypothesis Test (Hail, 0.05) NOEC LOEC ChV TU
Fisher's Exact Test 1.25 2.5 1.76777

Graphical Method

Trim Level EC50
0.0% 1.7678

f
1.0~--------+--.....--.
0.9

0.8

0.7

1.7678

10

I

1

1

Dose gmlL

I» 0.6
co
e&. 0.5
co
~ 0.4

0.3

0.2

0.1

0.0 +--....--.................,..,.,...+--.........-.-.........,.........j
0.1
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CeriodaphnJa Survival and Reproduction Test-7 Day Survival
Start Date:
End Date:
SampleDate:
Comments:

8/31/99
9/7/99

Test 10: REFTOX1029 Sample 10: REF-RefToxicant
Lab 10: WAPTL-Parametrix Tox Lab SampleType: NACL-Sodium chloride
Protocol: EPAF94-EPAFreshwater Test Species: CD-Ceriodaphnia dubia

Dose-Response Plot
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Ceriodaphnia Survival and Reproduction Test-Reproduction
Start Date: 8/31/99 Test 10: REFTOX1029 Sample 10: REF-Ref Toxicant
End Date: 9/7/99 Lab 10: WAPTL-ParametrixTox Lab Sample Type: NACL-Sodium chloride
Sample Date: Protocol: EPAF 94-EPA Freshwater Test Species: CD-Ceriodaphniadubla
Comments:

Conc-gmlL 1 2 3 4 5 6 7 8 9 10
D-Control 17.000 17.000 21.000 17.000 17.000 19.000 22.000 20.000 21.000 17.000

0.3125 5.000 16.000 14.000 17.000 20.000 19.000 21.000 19.000 17.000 19.000
0.625 18.000 22.000 17.000 19.000 18.000 18.000 19.000 16.000 20.000 20.000

1.25 16.000 10.000 11.000 16.000 16.000 17.000 16.000 15.000 13.000 18.000
2.5 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

5 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Transform: Untransformed Rank 1-TaiJed Isotonic
Conc-gmlL Mean N-Mean Mean Min Max CV% N Sum Critical Mean N-Mean

D-Control 18.800 1.0000 18.800 17.000 22.000 10.872 10 18.800 1.0000
0.3125 16.700 0.8883 16.700 5.000 21.000 27.520 10 91.00 77.00 17.700 0.9415
0.625 18.700 0.9947 18..700 16.000 22.000 9.107 10 106.00 77.00 17.700 0.9415
"1.25 14.800 0.7872 14.800 10.000 18.000 17.677 10 62.50 77.00 14.800 0.7872

2.5 0.000 0.0000 0.000 0.000 0.000 0.000 10 0.000 0.0000
5 0.000 0.0000 0.000 0.000 0.000 0.000 10 0.000 0.0000

Auxiliary Tests Statistic Critical Skew Kurt

Shaplro-Wilk's Test indicates non-normal distribution (p <'" 0.01)
Bartlett's Test indicates equal variances (p '" 0.02)

0.87214
10.4343

0.919
11.3449

-1.8181 6.18226

Hypothesis Test (1-tail, D.05) NOEC LOEC ChV TU
Steel's Many-One Rank Test 0.625 1.25 0.88388

Linear Interpolation (200 Resamples)
Point gm/L SO 95% CL.: Skew

62 4

Dose gm/L

0.0 ..........,........--.--..-.,..-.--.--.-...,.....,.........--...........--1

o

0.1

0.7

0.8

1.0 -r-------i~-----+-__,

0.9

Gl 0.6
C/le
&. 0.5

'C/l

~ 0.4

0.3

0.2

ICOS" 0.2670 0.2723 0.0982 0.8212 0.2762
rC10 0.7931 0.2484 0.1965 1.0392 -1.0237
IC15 0.9957 0.1911 0.2947 1.2715 -1.4711
IC20 1.1983 0.1353 0.9446 1.3438 -1.9470
IC25 1.3091 0.0892 1.1049 1.4160 -2.1407
1C40 1.5473 0.0552 1.4290 1.6328 -0.5515
ICSO 1.7061 0.0460 1.6075 1.7774 -0.5515
• indicates IC estimate less than the lowest concentration
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Start Date:
End Date:
Sample Date:
Comments:

8/31/99
9/7/99

Ceriodaphnla Survival and Reproduction Test-Reproduction
Test 10: REFTOX1029 Sample 10: REF-RefToxicant
Lab 10: WAPTL-Parametrix Tox Lab SampleType: NACL-Sodium chloride
Protocol: EPAF94-EPAFreshwater Test Species: CD-Ceriodaphflja dubia

Dose-Response Plot
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Parametrix, Inc.
Environmental Toxicology Laboratory

Pimephales promelas
CHRONIC DAILY MONITORING

Client

Sample

J(\ \x.usc t:c+101
J\ KC-l

Collection Dates

Test Dates

rvA

Day Ii

2..5
Day 5. ..... ]

Day 4

2-5:
Day 1

l-S
Day 0 Day 2 Day 3
2r 2Ll ~<Temp (0C) ~~=2..o<:...- __=-_~ 0(+

glL~
Cone.

Control

,5

Initial Initial Final

<6.4 <·2 './

K£f 1<.1 ~ .,

pH

Initial Final Initial Final Initial Final

l·ql.rt\ e» .;7.9"'I'1..g +.7-

- ~.() - - - -
1 I

I I 1

Initial Final Initial Final I Final 1
.( .~ ,'J l.r 7."7 17.... " 1

.0 T~g q. (..,.1 I.X 17. :;.-.1

.tJ 1-7- .,q I." 1"'7. ,..
0.0 1-. S ~.o !.,17. .;
~c "1, 5 ~ ·0 1.1 i J K- - - - I- I

I I I

I

I I I 1

I I
I I ! II

DIssolved OxY?en (rng/L) ...,'" _

I Initial Initial Final Initial Final Initial Final I Initial ~'nal Initial Final Initial Final Final I
Control ·3 <. '2, 7/1 ic;;:: I I lD·to i -:l C f..t2. --." 1~4.:7.IM -=toO I ~.L.I". b 1~17.~ I 7.£/ I
,I7s ( ~ ~.~ "1,,9 <;.f) (0.£0 :: I (e_:] l"':j -=1- ~.9 (5·01 1:) ~,~ 1_/ 1.<
.2~ (3 .~ 7,~ S t "(",.":1; /1 ~o 1.::;- rt?'f jl.~ '.S IJ q ,.~ I.t, I
.J:S<t:.:3"'.<.17, R f [,7 :;.l< Ifb<;( ":j <0 ro,Gl! t>.O 1~ !r.il 11.1 {4f I
, ~.3 <:r.~ g. ~·l lu.Cj ~,¥'I(p.1- -:t..JC(d.. '9: ~ o T.t{ 1.'\ 1.1.. 7h
.~ )<.~ <....."2., ~.O - I.,~ - - - - I - - - - -

I
1

I
I

Final

,."et I,
I

65

-
3 4

Specific Conductivity CllS)

2

V1~ no.. I (itO\. I f4A I No.

Initial 1

Control "-1...74- ~ol
100% 11!1~O !>f:J'~D

Sample # It-.. AI Nf1
Initials Ha. !+C .qs

Date ~Iif,I '1J J ;tv1

NT = Not Taken

Shading indicates areas where data collection is not required.

~~I I ~Comments:~~t)d R9.a.~ g.2)~ .<1 ~l94-!n'-!.1 _
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Parametrlx, Inc.
Environmental Toxicology Laboratory

Pimephales promelas
Chronic Daily Survival

Parametrix; IIIe.

5808 Lake Was!lulgll)ll Blvd. N,£.

Kirklalld, Wri 98033

Client

Sample LD.lSource

Dilution Media

\{\ 'rouse Qe+ To~ Test Initiation Time IS?>D
-";";::-~-:----:-:---~---.---.Kc..1 Organism SourcelAge AB~ !..It,,s -}ha.-rr })I 1.1/7 elPl

gD l* Test Dates -$)f--''i9L......O.------LZ~'I7'-4-/..L.9_4_9 _

1 ~ I

:JjL ••
No. of Survivors

CODC. a I 24 I 48 I 72 I 96 I 120 I 144 I 168

Control I&A /0 /0 I iD (0 I It' I jO I 11'\ i jI)

~ B IV /0 I ID ! 10 ! /11 I q .. ( ! ~ ! Q

~ C I /0 /0 I 10 I 10 If) I Itl I ro i /0
,l..D IU /() 10 I II) I ~ I ,0 I )f) IV

o \2-~ 1... A 10 I 9-1 I q I q , '1' I ., I B-1 ! ~I ,

12B /0 /() .ro I /D I 10 1° I 10 I u:I

11 C to /D I q-I q ! '1 t q I q 1 q.I i

1'1 D 10 I /tJ I tD ! /1) i to ,
I~ I to ! 10

.2-~ 12.' A I 10 I /0 I Ib i ,0 I Jo ! ~o I 1'0 I In
hie B /0 I IV 10 j 10 : 10 ! ~~ I to I /0I j

~'C I /0 I 10 I 'ID ! /0 ! 10 I i~ ! D ! /0
12,-\D I /0 I /D I q-j i 'f i 9' I q i 9-, - \ i X-I I

,E:) IA 10 9-/ I q ! q I 9 I 1 1,-'2.. I '7
LI B I to I 10 I o ! 10 ! lO I '7 -, ! q i r:j,

112- c /0 I 10 I t>
I

ID 1- I 1 i q I 'JI I I
III D /0 I /u . I\) i /0 I ;; I }o I iO 7(i,

I inA /0 .:?r7 I t-: 2.. ! I I I I 0-1 i 0 I (!)

14B !f) .y-~ 13-j 3 I 3 i I -2. I \) - I CJ
Ill=) C 10 I 'Y-(d I 2.-2- 0--2-1 0 I - I e-: 0
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Parametrix, Inc.
Environmental Toxicology Laboratory

7-DAY CHRONIC Pimephales promelas BIOMASS DATA

Client: 10 Hau.~ 1:ktT6) Client NO.:._....,,).J+!..e:-.f}l--- _

Conc./Rep. PanNa. Foil weight (mg) Foil & Organism Organism
weight (mg) weight (mg) .

(.ON A- I 12..4 \ /7,157
B 2 'I. Ie ~ ~sA: IS.I{p

G- :5 ~. ««' /a.92--

0 Dr: 1\- 49 /liJ.5'-1

0.\15 A t: 9.3~ /.).1/

a lo fk-.~ 12.5"0 17.27

L 7 12.\~ J7.~7

t> x cr· ~4 /3.SLJ

O~2S .A- ct /J.OI IIRi35

~ 10 'j.38 /4, In
c. rr /I.or J /Q,qtfy
D {£..-. 12,,47 iLR·ee

n~ A \3 rc.u /3. oft;

G l'f C}.27 PI. 13
C- 15 iO.77 /~.JI

D (~ JO· ~--z, I~.~()

1 A- n -
~ (~ -
c 19 -
D j"O 'f t 3~ II,JD

Z, A z..f .-
~ 22-- -
C-. 2-3 -
f) 24 ---

Comments:

Rev. 1/30/97 f~lli9f
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Client Name: In t10u'f- 112J...76)(
Date: ~()?j 1/"Ji't

random # test chambers

7 18
19 6

1 3
14 12
10 2
1 22

12 7
0 9
0 21
7 16

12 23
21 24
8 1

13 4
19 13
13 11
20 17
21 14
13 15
17 8
15 5
22 10

9 19
23 20

Sheet1

Page 1
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, Test: LF-Larval Fish Growth and Survival Test Test ID: REFTOX1033

Species: PP-Pimephales promelas Protocol: EPAF 94-EPA Freshwater
,

Sample Type: KCL-Potassium chlorideSample 10:REF-Ref Toxicant

Start Date: 8/31/99 15:30 End Date: 9n199 Lab 10: WAPTL-Parametrix Tox Lab

Total Tare Wgt

Pos 10 Rep Group Day 0 Day 1 Day 2 Day 3 Day 4 DayS Day 6 Day 7 Wgt(mg) Wgt(mg) Count Notes

1 1 D-Control 10 10 10 10 10 10 10 10 17.57 12.41

2 2 D-Control 10 10 10 10 10 9 9 9 15.16 9.64
~

3 3 D~Control 10 10 10 10 10 10 10 10 13.92 9.88

4 4 D-Control 10 10 10 10 10 10 10 10 16.54 11.49

5 1 0.125 10 9 9 9 9 9 8 8 13.71 9.38

6 2 0.125 10 10 10 10 10 10 10 10 17.27 12.5

7 3 0.125 10 10 9 9 9 9 9 9 17.47 12.14

8 4 0.125 10 10 10 10 10 10 10 10 13.54 8.34

9 1 0.250 10 10 10 10 10 10 . -10 10 16.33 11.01

10 2 0.250 10 10 10 10 10 10 10 10 14.18 9.38

I 11 3 0.250 10 10 10 10 10 10 10 10 16.98 11.08

12 4 0.250 10 10 9 9 9 9 8 8 16.88' 12.47
I 13 1 0.500 10 9 9 9 9 9 7 7 13.36 10.11

14 2 0.500 10 10 10 10 10 9 9 9 14.13 9.27

15 3 0.500 10 10 10 10 9 9 9 9 16.11 10.77
J 16 4 0.500 10 10 10 10 10 10 10 10 16.5 10.83

17 1 1.000 10 3 1 1 1 0 0 o NA NA

I 18 2 1.000 10 4 3 3 3 1 0 o NA NA
J 19 3 1.000 10 4 2 0 0 0 0 o NA NA

20 4 1.000 10 5 4 4 4 3 2 2 11 9.38
"

21 1 2.000 10 0 0 0 0 a 0 DNA NA
.1. 22 2 2.000 10 1 0 0 0 0 0 o NA NA

23 3 2.000 10 0 0 0 0 0 0 DNA NA

1 24 4 2.000 10 o • '0 0 0 0 0 oNA NA

-Comments:

r---.

Page 1 ToxCalc 5.0
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Start Date:
End Date:
Sample Date:
Comments:

8/31/9915:30
9/7/99

Larval Fish Growth and Survival Test-48 Hr Survival
Test ID: REFTOX1033 Sample ID: REF-RefToxicant
Lab ID: WAPTL-Parametrix Tox Lab Sample Type: KCL-Potassium chloride
Protocol: EPAF 94-EPA Freshwater Test Species: PP-Pimephales promelas

Conc-gm/L
D-Control

0.125
0.25
0.5

1
2

1 2 3 4
1.0000 1.0000 1.0000 1.0000
0.9000 1.0000 0.9000 1.0000
1.0000 1.0000 1.0000 0.9000
0.9000 1.0000 1.0000 1.0000
0.1000 0.3000 0.2000 . 0.4000
0.0000 0.0000 0.0000 0.0000

Transform: Arcsin Square Root Rank 1·Tailed Number Total
Conc-gm/L Mean N-Mean Mean Min Max CV% N Sum Critical Resp Number

D·Control 1.0000 1.0000 1.4120 1.4120 1.4120 0.000 4 0 40
0.125 0.9500 0.9500 1.3305 1.2490 1.4120 7.072 4 14.00 10.00 2 40

0.25 0.9750 0.9750 1.3713 1.2490 1.4120 5.942 4 16.00 110.00 1 40
0.5 0.9750 0.9750 1.3713 1.2490 1.4120 5.942 4 16.00 10.00 1 40"
*1 0.2500 0.2500 0.5124 0.3218 0.6847 30.428 4 10.00 10.00 30 40
2 0.0000 0.0000 0.1588 0.1588 0.1588 0.000 4 40 40

Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p> 0.01) 0.94235 0.868 -0.4544 0.31375
Equality of variance cannot be confirmed
Hypothesis Test (1·tail, 0.05) NOEC LOEC ChV TU
Steel's Many-One Rank Test 0.5 1 0.70711

Maximum Likelihood-Probit
Parameter Value SE 95% Fiducial Limits Control Chi·Sq Critical P-value Mu Sigma Iter
Slope 3.93501 2.82989 -5.071 12.941 0 103.811 7.81472 2.4E-22 -0.1219 0.25413 5
Intercept 5.47957 0.84634 2.78613 8.173
TSCR 1.0
Point Probits gm/L 95% Fiducial Limits
EC01 2.674 0.19361

0.9
'~

EC05 3.355 0.28849 0.8
~

EC10 3.718 0.35682
EC15 3.964 0.41185

0.7
~-'

EC20 4.158 0.46158 CI 0.6
EC25 4.326 0.509 III

'--, c
EC40 4.747 0.65125 &. 0.5

EC50 0.75532
III

5.000 & 0.4
EC60 5.253 0.87601
EC75 5.674 1.12082 0.3

~

EC8D 5.842 1.23597 0.2
EC85 6.036 1.38521
EC90 6.282 1.59885 0.1

EC95 6.645 1.97757 •0.0
EC99 7.326 2.94659 0.1 1 10
Significant heterogeneity detected (p = 2.35E-22)

Dose gmiL

Page 1 ToxCalc v5.0.23
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Larval Fish Growth and Survival Test-48 Hr Survival
Start Date:
End Date:
Sample Date:
Comments:

8/31/9915:30
9/7/99

Test ID: REFTOX1033 Sample ID: REF-RefToxicant
Lab ID: WAPTL-Parametrix Tox Lab SampleType: KCL-Potassium chloride
Protocol: EPAF94-EPAFreshwater Test Species: PP-Pimephales promelas

Dose-Response Plot

ll"I
C\l.,....
c:i

g
c
8o

O+-----_...---------r------r------...,..------~

0.1

0.3

0.2

0.7

0.9

0.8

iV
~ 0.6
~
~ 0.5..
:I:
co 0.4..,
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Start Date:
End Date:
Sample Date:
Comments:

8/31/99 15:30
917199

Larval Fish Growth and Survival Test·96 Hr Survival
Test 10: REFTOX1033 Sample 10: REF-Ref Toxicant
Lab 10: WAPTL-ParametrixTox Lab Sample Type: KCL-Potassium chloride
Protocol: EPAF 94-EPA Freshwater Test Species: PP-Pimephales promelas

Conc-gmlL
D-Control

0.125
0.25
0.5

1
2

1 2 3 4
1.0000 1.0000 1.0000 1.0000
0.9000 1.0000 0.9000 1.0000
1.0000 1.0000 1.0000 0.9000
0.9000 1.0000 0.9000 1.0000
0.1000 0.3000 0.0000 0.4000
0.0000 0.0000 0.0000 0.0000

Transform: Arcsin Square Root Rank 1-Tailed Number Total
Conc-gm/L Mean N-Mean Mean Min Max CV% N Sum Critical Resp Number

D-Control 1.0000 1.0000 1.4120 1.4120 1.4120 0.000 4 a 40
0.125 0.9500 0.9500 1.3305 1.2490 1.4120 7.072 4 14.00 10.00 2 40
0.25 0.9750 0:9750 1.3713 1.2490 1.4120 5.942 4 116.00 10.00 1 40

0.5 0.9500 0.9500 1.3305 1.2490 1.4120 7.072 4 14.00 10.00 2 40
*1 0.2000 0.2000 0.4362 0.1588 0.6847 54.954 4 10.00 10.00 32 40
2 0.0000 0.0000 0.1588 0.1588 0.1588 0.000 4 40 40

~ Shapiro-Wilk's Test indicates normal distribution (p > 0.01)
•. Equality of variance cannot be confirmed

Auxiliary Tests

- Hypothesis Test (1-tan, 0.05) NOEC LOEC
~ Steel's Many-One Rank Test 0.5 1

ChV
0.70711

TU

Statistic
0.95735

Critical
0.868

Skew Kurt
-0.2463 1.18701

- Maximum Likelihood-Probit
Parameter Value SE 95% Fiducial Limits Control Chi·Sq Critical P·value Mu Sigma Iter

........
Slope 4.00294 -4.579 12.5849 0 92.0251 7.81472 8.1E-20 -0.1446 0.249822.69665 4

......; Intercept 5.57875 0.82713 2.94644 8.21105
TSCR 1.0

........ Point Probits gmlL 95% Fiducial Limits
EC01 2.674 0.18804

0.9

~EC05 3.355 0.2783 0.8
_ EC10 3.718 0.34298

0.7
EC15 3.964 0.39491

-' EC20 4.158 0.44174 Gl 0.6
EC25 4.326 0.48632 III

c
--, EC40 4.747 0.61963 &. 0.5

III
EC50 5.000 0.71684 Gl 0.4'-' et:
EC60 5.253 0.8293

-. EC75 5.674 1.05662 0.3

EC80 5.842 1.16324 0.2
~EC85 6.036 1.30118

EC90 6.282 1.49821 0.1
-: EC95 6.645 1.84642 •0.0
-..J EC99 7.326 2.73262 0.1 1 10

Significant heterogeneity detected (p =8.05E-20)
DosegmiL

Page 1 ToxCalc v5.0.23 Reviewed bY:/.!-
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Larval Fish Growth and Survival Test-96 Hr Survival
Start Date: 8/31/9915:30
End Date: 9nt99
Sample Date:
Comments:

Test 10: REFTOX1033 Sample 10: REF-RefToxicant
Lab 10: WAPTL-Parametrix Tax Lab Sample Type: KCL-Potassium chloride
Protocol: EPAF94-EPAFreshwater Test Species: PP-Pimephales promelas

Dose-Response Plot
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Start Date: 8/31/9915:30
End Date: 9/7/99
Sample Date:
Comments:

Larval Fish Growth and Survival Test-7 Day Survival
Test 10: REFTOX1033 Sample 10: REF-Ref Toxicant
Lab to: WAPTl-Parametrix Tox Lab Sample Type: KCL-Potassium chloride
Protocol: EPAF 94-EPA Freshwater Test Species: PP-Pimephales promelas

Conc-gm/L

O-Control
0.125
0.25

0.5
1
2

1
1.0000
0.8000
1.0000
0.7000
0.0000
0.0000

2
0.9000
1.0000
1.0000
0.9000
0.0000
0.0000

3
1.0000
0.9000
1.0000
0.9000
0.0000
0.0000

4

1.0000
1.0000
0.8000
1.0000
0.2000
0.0000

Transform: Arcsin Square Root 1-Tailed Number Total
Conc-gmJL Mean N-Mean Mean Min Max CV% 'N t-Stat Critical MSD Rasp Number

D-Control 0.9750 1.0000 1.3713 1.2490 1.4120 5.942 4 1 40
0.125 0.9250 0.9487 1.2951 1.1071 1.4120 11.347 4 0.744 2.360 0.2418 3 40
0.25 0.9500 0.9744 1.3358 1.1071 1.4120 11.411 4 0.346 2.360 0.2418 2 40

0.5 0.8750 0.8974 1.2253 0.9912 1.4120 14.199 4 1.425 2.360 0.2418 5 40
*1 0.0500 0.0513 0.2350 0.1588 0.4636 64.866 4 11.090 2.360 0.2418 38 40
2 0.0000 0.0000 0.1588 0.1588 0.1588 0.000 4 40 40

Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.95749 0.868 -0.314 -0.4503
Bartlett's Test indicates equal variances (p = 0.83) 1.46757 13.2767
Hypothesis Test (t-tau, 0.05) NOEC LOEC ChV TU MSDu MSDp MSB MSE F-Prob df
Dunnett's Test 0.5 1 0.70711 0.14316 0.14902 0.93089 0.021 3.9E-08 4, 15

Maximum Likelihood-Probit
Parameter Value SE 95% Fiducial Umits Control Chi-5q Critical P-valu9 Mu Sigma Iter
Slope 10.0726 1.72065 6.70012 13.4451 0.025 0.52642 7.81472 0.91 -0.1608 0.09928 6
Intercept 6.61993 0.34791 5.93802 7.30183

~ TSCR 0.05 0.0199 0.011 0.089 1.0
Point Probits gmiL 95% Fiducial Umits
EC01 2.674 0.40571 0.28927 0.48766

0.9

EC05 3.355 0.47411 0.36243 0.55283 0.8
EC10 3.718 0.51516 0.40787 0.5923
EC15 3.964 0.54485 0.44115 0.62128

0.7

EC20 4.158 0.56966 0.46909 0.64594 41 0.6
---'

EC25 4.326 0.59185 0.49405 0.66842
lI)

l:

EC40 4.747 0.65166 0.56055 0.73179 &. 0.5

EC50 0.69052 0.60245 c.rtsrt
lI)

5.000 ~ 0.4
EC60 5.253 0.73169 0.64519 0.82531
EC75 5.674 0.80563 0.71697 0.92254 0.3

EC80 5.842 0.83701 0.74552 0.96696 0.2
-.,j

EC85 6.036 0.87513 0.77884 1.02325
EC90 6.282 0.92556 0.82096 1.10135 0.1

EC95 6.645 1.00571 0.88426 1.23285 • •0.0
EC99 7.326 1.17526 1.0084 1.53553 0.1 1 10

Dose gmlL

Page 1
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Start Date: 8/31/9915:30
End Date: 917199
Sample Date:
Comments:

0.9

0.8

0.7

iii
~ 0.6
e
~ 0.5

~
C 0.4
to..

0.3

0.2

0.1

Larval Fish Growth and Survival Test-7 Day Survival
Test 10: REFTOX1033 Sample 10: REF-RefToxicant
Lab 10: WAPTL-ParametrixTox Lab Sample Type: KCL-Potassiumchloride
Protocol: EPAF 94-EPA Freshwater Test Species: PP-Pimephalespromelas

Dose-Response Plot

1 tail, 0.05 Jevel
- - - - •• - - - •••• - - •• - - • - - •• f significance
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Larval Fish Growth and Survival Test·7 Day Biomass

Start Date: 8/31/99 15:30
End Date: 917199
Sample Date:
Comments:

Test 10: REFTOX1033 Sample 10: REF-Ref Toxicant
lab 10: WAPTl·Parametrix Tox lab Sample Type: KCl·Potassium chloride
Protocol: EPAF 94-EPA Freshwater Test Species: PP-Pimephales promelas

Conc-gmlL

O-Control
0.125

0.25
0.5

1

1 2 3 4

0.5160 0.5520 0.4040 0.5050
0.4330 0,4770 0.5330 0.5200
0.5320 0,4800 0.5900 0.4410
0.3250 0.4860 0.5340 0.5670
0.1620

Transform: Untransformed 1-Tailed Isotonic
Conc-gm/L Mean N-Mean Mean Min Max CV% -N t-5tat Critical MSD Mean N-Mean

D-Control 0.4943 1.0000 0.4943 0.4040 0.5520 12.833 4 0.4986 1.0000
0.125 0.4908 0.9929 0.4908 0,4330 0.5330 9.237 4 0.067 2.290 0.1195 0.4986 1.0000

0.25 0.5108 1.0334 0.5108 0.4410 0.5900 12.660 4 -0.316 2.290 0.1195 0.4986 1.0000
0.5 0.4780 0.9671 0,4780 0.3250 0.5670 22.444 4 0.312 2.290 0.1195 0.4780 0.9587

1 0.1620 0.3278 0.1620 0.1620 0.1620 0.000 1 0.1620 0.3249

Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.94349 0.844 -0.8453 0.37825
Bartlett's Test indicates equal variances (p :: 0.56) 2.08291 11.3449
Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV TU MSDu MSDp MSB MSE F-Prob df
Dunnett's Test 0.5 >0.5 0.11946 0.24169 0.00073 0.00544 0.93806 3, 12

1.0 ~-----------....

1.50.5 1

Dose gmIL

-..

Cl

~ 0.5
e
~ 0.4

~ 0.3

0.2

0.1

O.O.-......~

-0.1 +-r-o-.... .....--...__...................--.._._....,.................-!

o

0.6

0.7

0.8

0.9

Linear Interpolation (200 Resamples)
95% CL(Exp) Skew
0.0000 0.5710 -0.6349
0.0221 0.6062 -0.9901
0.1490 0.6415 -1.1888
0.2262 0.6767 -1.2301
0.2940 0.7121 -1.2878
0.5423 0.8209 -1.3363
0.7033 0.8922 -1.2678

Point gmlL SO
IC05 0..5069 0.1570
IC10 0.5463 0.0901
IC15 0.5858 0.0710
IC20 0.6252 0.0608
IC25 0.6647 0.0551
1C40 0.7830 0.0375
IC50 0.8619 0.0255

-

Page 1 ToxCalc v5.0.23 ReviewedbY~
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- Start Date: 8/31/99 15:30
End Date: 917/99
Sample Date:
Comments:

Larval Fish Growth and Survival Test-7 Day Biomass
Test 10: REFTOX1033 Sample 10: REF-RefToxicant
Lab 10: WAPTL-Parametrix Tox Lab SampleType: KCL-Potassium chloride
Protocol: EPAF 94-EPA Freshwater Test Species: PP-Pimephales promelas

Dose-Response Plot
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Control Chart for chronic Pimephales promelas

--------------------------------------------------------------------------------
Upper Control Limit = 0.81 gILKCI

Arlth Mean =0.68 gILKCf

Lower Control Limit = 0.54 giL KCI
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APPENDIXID

CHAIN-OF-CUSTODY FORMS AND
INITIAL WATER QUALITY PARAMETERS
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rxortn Lreek Anaiyncai - Portland Subcontract Order
P909143

Sending Laboratory

. 'h Creek Analytical - Portland
_",u5 SWNimbus Ave.
Beaverton, OR97008

hone: 503/906-9200

Fax: 503/906-9210
reject Manager: Sara McClurg

--18/99 16:50

Receiving Laboratory

Parametrix, Inc.
5808 Lake Washington Blvd. NE
Kirkland, WA 98033

Phone: 425-822-8880
Fax: 425-889-8808

Subcontract Order Comments

Sample/Analysis Information

I "Ilmple Name Matrix Sampled! Analysis Requested Due Lab Number Container Comments I

I Expires /JJ / j.frJ~,,/ rQ) ) o X'/() I
I

1...~O9143-01 Water 918/99 A i
I 9/9/99 Subcontract Outside 9/15199 Bioassay I

Released By \T. f20~--K Receiv~d B/1]tlJJn.fD.te~1
Released By -----'Date ReceivedBL Date _ Page I of 1

--~-.... ~--.--""-------'-"'-._-_.. _.. _--------- -------~.-,~----------~-------
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! 'IV11.ll ,-,n~t:KAnaiyueai - rortlana Suuconrract Urder
P909143

Receiving Laboratory[Sending Laboratory[
/_=--------....:..::..:;:.;;;:::li~.::.:..:.;;..;;;~..:......---------1--------:.::.:...:..:.;;,;",::,:~:::::..:.;:.==:.:..t...--------

)rth Creek Analytical - Portland
, 05 SW Nimbus Ave.
Beaverton, OR 97008

Parametrix, Inc.
5808 Lake Washington Blvd. NE
Kirkland, WA 98033

.1 one: 503/906-9200
Fax: 503/906-9210
r oject Manager: Sara McClurg

Phone: 425-822-8880
Fax: 425-889-8808

Subcontract Order Comments[----------~~::.:...:;.;:.:.~:..:.....::..:.~.::..:::.-_---------
~"V99 16:50

[ Sample/Analysis Information

fi

SQUlple Name Matrix Sampled! Analysis Requested Due Lab Number Container Comments I

f-
Expires I

P.....9143-01 Water 918/99 A I
",,,,,,,, ""'''In'' In, assay )eVl+ q/gl~

f-
~ u v .~,

P 9143-05 Water 9/9199 A I
f-

I

---- 9/10/99 SubcontractOutside 9120/99 Bioassay i

!'fa ·h,..pl.r- rJ.o/'fJ.r&._f s"r,,1

1°

DateReleased By~~ReceivedBY~~
Released By Date Received By Date _ Page 1 of 1

--~- ---------- ._----,---'
scoEPA00027774



r..orrn LreeK Anaiyncar - ronland. SUbcontract Urder
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Parametrix Environmental Toxicology Laboratory
5808 Lake Washington Boulevard NE, Suite 200
Kirkland, WA 98033

INITIAL WATER QUALITY PARAMETERS

SOURCE: LAe!a~ CLIENT: lJeA: - ?()(.t Iq /l J2 CLIENT NO: St; - fq Lf S; - tJ-

SAMPLE #1 SAMPLE #2 SAMPLE #3

Di~solved Oxygen (mgfL): "7- b

Date Sample Collected: 1
Date Sample Received: '/

Temperature (0C):

Salinity (ppt): 0 _Z-
Dissolved Oxygen (mgIL): ~. 2..

i
Date Sample Collected:

Date Sample Received:

Temperature (OC): t"

Salinity (ppt): 6. t

q 1I19c;
Date Sample Collected: 't.f(~ /tf<t

Date Sample Received: 4/C'i Iqa...
Temperature eC): / 0

Salinity [ppt): 0.1..·

Dissolved Oxygen (mgfL): ~~'"

Alkalinity (mg/L CaeOJ ) : q 2..
Hardness (mg/L CaCOl): 1.5 y

o

Hardness (mg/L CaCO J) : 2 (t()

pH: 1,0

Alkalinity (mg/L CaCO)): 3 (p

Conductivity (/.1S): C(05

Ammonia (mgfL):

Residual Chlorine (mgJL):

Initials: {[ut

L.. 0. 0 1

<. 1.0

Conductivity (~IS): 8) 2

Residual Chlorine (mg/L):

Ammonia (mgJL):

Initials: -?-

pH: 7.~

0.0 \

/3Ce

pH: CQ. '$'"

Conductivity (I-!S): 9/0
Hardness (mgfL CaCOl ) :

Alkalinity (mgfL CaCOJ ) :

Ammonia (mgJL): ?-
Initials: 8-S--

NT= Not Taken

Rev. 2120/96
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ANALYTICAL NARRATIVE

September 30, 1999
Job #: MX990830T

Re: Statistical Analysis - Toxicity Tests ~(Q)~~
Coffey Laboratories, Inc. has completed the statistical analysis of the data collected from dual endpoint toxicity tests
which were conducted from 8/31/99 through 9/8/99 on effluent provided by Wacker Siltronic. The enclosed report
includes a summary of the Ceriodaphnia dubia and Fathead Minnow tests and results, along with the raw data and
statistical summaries for the efflueBt and reference toxicant.

Mr. Thomas J. Rothschild
Wacker Siltronic
7200 NW Front Avenue
Portland, OR 97210

In summary of the statistical analyses, the Ceriodaphnia dubia chronic test showed a significant reduction in survival
and reproduction at the 2S and 6.25 percent effluent concentrations when comparee to survival and reproduction in the
controls. Therefore, the chronic No-Observable-Effect-ConcentratioB (NOEC) values for Ceriodaphnia dubia survival
and reproduction were 12.5 and < 6.25 percent effluent respectively. The chronic Lowest-Observable-Effect
Concentration (LOEC) values for Ceriodaphnia dubia survival and reproduction were 25 and 6.25 percent effluent,
respectively. The chronic LC50 value for Ceriodaphnia dubia survival was 11.74 percent effluent, The chronic IC25

value (an estimate of the effluent concentration causing a 25 percent reduction in biological growth) for Ceriodaphnia
dubia reproduction was < 6.25 percent effluent. The Fathead Minnow chronic test showed a significant difference in
survival at the 100 percent effluent concentration when compared to survival in the controls. The chronic NOEC
values for Fathead Minnow survival and growth were 50 percent effluent. The LOEC value for Fathead Minnow
survival was 100 percent. The chronic LC 50 value for Fathead Minnow survival was> 100 percent effluent, and the
chronic IC25 value for Fathead Minnow growth was 63.49 percent effluent.

Acute data was derived from the chronic test data in the Ceriodaphnia dubia and Fathead Minnow tests. Data from
both the Ceriodaphnia dubia and Fathead Minnow 48-hour acute tests showed no toxicity at the 100 percent effluent
concentrations. Thus, the acute NOEC values for Ceriodaphnia dubia and Fathead Minnow survival were both 100
percent effluent.

Coffey Laboratories' Aquatic Toxicology Department is accredited by the Washington State Department of Ecology
which demonstrates the high priority we place on Quality Assurance. It is our goal to meet all of your needs by
offering the highest quality services in the most efficient manner possible. If you would like further assistance, or
should you have other questions regarding Aquatic testing, please feel free to contact me at (503) 254-1794, ext. 241.
We look forward to working with you in the future to ensure the health of our Northwest waterways.

Sincerely,
COFFEY LABORATORIES, INC.

9 W 7 {h<-&5#'
Jason Cowley (/ ,
Aquatic Biologist

Approved by,

Sue Coffey
President

COFFEY LABORATORIES, INC.
12423 NE Whitaker Way - Portland. OR _ 97230 - (503l 254-1794 - FAX (503) 254-1452

--~-~-~~~ ~-- ~--------,--~
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INTRODUCTION 4

Coffey Laboratories, Inc. conducted two chronic definitive bioassay tests using the water flea
(Ceriodaphnia dubia) and the Fathead Minnow (Pimephales promelas) on samples provided by
Wacker Siltronic. The tests were conducted from August 31 through September 8, 1999.

METHODS AND MATERIALS

Test Methods: The chronic test methods were performed according to Short-Term Methods for
Estimating the Chronic Toxicity ofEffluents and Receiving Waters to Freshwater Organisms,
Lewis, P.A. et al.; EPA/600/4-91/002 (1994). The acute test results were derived from the
chronic data and were analyzed according to Methods for Measuring the Acute Toxicity of
Effluents and Receiving Waters to Freshwater Organisms, Weber, C.I. et al.; EPA/600/4
90/027F (1993).

Test Organisms: The Ceriodaphnia dubia used in the chronic test were obtained from Coffey
Laboratories, Inc. in-house cultures and were less than 24 hours old and within an 8-hour age
range at test initiation. The Fathead Minnows used in the chronic test were obtained from
Aquatic Biosystems, Inc., Ft. Collins, CO (See Appendix D) and were 24 - 36 hours old at test
initiation. All organisms tested were fed and maintained during culturing, acclimation, and
testing as prescribed by the EPA/600/4-91l002 (1994). The test organisms appeared vigorous
and in good condition prior to testing.

Dilution Water: The dilution water used for the Fathead Minnow and Ceriodaphnia dubia tests
was reconstituted moderately hard water (EPA/600/4-91/002) with a total hardness and alkalinity
of 100 and 60 mg/L as CaC03 , respectively.

Test Concentrations: The concentrations tested in the chronic tests were 6.25, 12.5, 25, 50, and
100 percent effluent and dilution water alone for the control. Ten fish were placed in each of
four replicates per concentration for the Fathead Minnow chronic test. For the chronic
'Ceriodaphnia test, 10 organisms per concentration were used with 10 test vessels per
concentration and one organism per vessel.

Sample Collection: Samples were collected by Wacker Siltronic personnel on August 30, and
September 1, and 3 (See Chains-of-Custody). The samples were picked up by Coffey
Laboratories personnel and transported to the laboratory. Samples were stored in the dark at 4 0 C
until test solutions were prepared.

COFFEY LABORATORIES. INC.
12423 N.E. Whitaker Way. Portland, OR • 97230 • (503) 254-1794" FAX (503) 254-1452

--~-~--------------- - ----------- ----- .---
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METHODS AND MATERIALS (Cont.) 5

Sample Preparation: The samples used during these tests were diluted and temperature adjusted
prior to each daily renewal.

Monitoring of Bioassays: Pre- and post-renewal solutions were monitored for conductivity and
dissolved oxygen daily in each concentration, as well as for pH in the control and 100 percent
effluent concentration. Additionally, the pH was measured in all the post-renewal solutions of
every concentration. Alkalinity and hardness were measured in each new sample (100 percent
effluent) and in the control. Ceriodaphnia dubia survival and neonate production was monitored
daily in the chronic test. According to EPA/600/4-911002 (1994), Ceriodaphnia dubia tests
should be terminated when 60 percent or more of the surviving female Ceriodaphnia in the
controls have produced their third brood and at least 15 neonates per adult. In addition, control
organism survival must be equal to or greater than 80 percent. Fathead Minnow mortality was
measured daily and fish growth was measured by dry weight analysis at the conclusion of the
Fathead Minnow chronic test. Temperature was monitored continuously throughout the 7-day
period.

Data Analysis: All statistical analyses were performed using WEST, Inc. computer package,
Toxstat, Version 3.5. This program utilizes, among others, Dunnett's, Steel's Many One Rank
Sum, and Wilcoxon's Rank Sum Analyses for the hypothesis endpoint estimates, and Probit,
Spearman-Karber, and Linear Interpolation methods for point estimates.

The effect measured for acute tests is survival over the exposure period. The effects measured
for Ceriodaphnia dubia chronic tests are survival and reproduction over the 7-day exposure
period. The effects measured for Fathead Minnow chronic tests are survival and growth over the
7-day exposure period. The statistical analyses performed are those outlined in Short-Term
Methods for Estimating the Chronic Toxicity of Effluents and Receiving Waters to Freshwater
Organisms, EPA/600/4-91/002, and Methods for Measuring the Acute Toxicity ofEffluents and
Receiving Waters to Freshwater and Marine Organisms, EPA/600/4-901027F. Dunnett's, T-test
with Bonferroni Adjustment, Steel's Many-One Rank Sum, or Wilcoxon Rank Sum Tests are
used to determine the No-Observed-Effect-Concentration (NOEC) and the Lowest-Observed
Effect-Concentration (LOEC) when analyzing the survival and growth data of the Fathead
Minnow, as well as, the reproduction data of the Ceriodaphnia dubia. Fisher's Exact Test is used
to analyze the survival data of the Ceriodaphnia dubia tests. When the assumptions of normality
or homogeneity of variance necessary for Dunnett's Procedure or T-test with Bonferroni
Adjustment cannot be met, Steel's Many-One Rank Sum Test or Wilcoxon Rank Sum with
Bonferroni Adjustment is used to analyze the data. In addition, the Linear Interpolation method
is used to determine the chronic IC25 values (the concentration of effluent causing a 25 percent
reduction in biological growth) for the Fathead Minnow growth data and the Ceriodaphnia dubia
reproduction data.

COFFEY LABORATORIES, INC.
12423 N.E. Whitaker Way - Portland. OR • 97230 • (503) 254·1794 - FAX (503) 254-1452
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6

RESULTS AND DISCUSSION

Table :I. summarizes the chronic bioassay results.

I
Table 1

IChronic Bioassay Results

Ceriodaphnia dubia Fathead Minnow

Survival Reproduction Survival Growth
Evaluation (% effluent) (% effluent) (% effluent) (% effluent)

NOEC 12..5 <6.25 50 50

LOEC 25 6.25 100 --

Point Estimate 11.74 (LCso) < 6.25 (IC2s) > 100 (LCso) 63.49 (IC2s)

Table 2 summarizes the acute bioassay results.

I
Table 2

I48-Hour Acute Bioassay Results

Survival (% effluent)

Evaluation Ceriodaphnia dubia Fathead Minnow

NOEC 100 100

LOEe , > 100 >100

r.c; >100 > 100

6

COFFEY LABORATORIES, INC.
12423 N.E. Whitaker Way 0 Portland, OR .972300 (503) 254-1794. FAX (503) 254-1452
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7
RESULTS AND DISCUSSION (Cont.)

Chronic Bioassays:

Table 3 summarizes the survival and growth data for the Fathead Minnow test conducted.

I
Table 3

IFathead Minnow Results

Sample Concentration (%) Percent Survival Mean Dry Weight per Fish (mg)

Control 97.5 0.594

6.25 90 0.472

12.5 100 0.633

25 92.5 0.574

50 92.5 0.500

100 70 * --

* Indicates a statistically significant reduction from control at p ~ to 0.05 using Steel's Many-
One Rank Test or Dunnett's Test.

Results using Steel's Many-One Rank Test showed a statistically significant reduction in survival
when compared to the control at the 100 percent effluent concentration. Dunnett's Test showed
no further reduction in growth when compared to the control at any effluent concentration.
Therefore, the NOEC values for survival and growth were both 50 percent effluent. The LOEC
value for survival was 100 percent effluent. Control survival was 97.5 percent.

The chronic LC50 value (an estimate of the effluent concentration which is lethal to 50 percent of
the test organisms) for Fathead Minnow survival was> 100 percent effluent. The chronic IC25

value for Fathead Minnow growth was 63.49 percent effluent. The EPA has indicated that the
IC25 is the approximate analogue of the NOEC (Technical Support Document for Water Quality
Based Toxics Control EPA/50512-90-001, March 1991), making it a valuable indicator of chronic
aquatic toxicity.

The dissolved oxygen levels remained above 40 percent saturation throughout the tests. Test
temperatures were steady at 25+ 10 C. The tests proceeded without interruption or incident that
could have affected test results.

COFFEY LABORATORIES. INC.
, 2423 N.E. Whitaker Way. Portland. OR • 97230 • (503) 254-'794. FAX (503) 254-' 452

---- ---------------------
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8
RESULTS AND DISCUSSION (Cont.)

Chronic Bioassays (Cont.):

Table 4 summarizes the survival and reproduction data for the Ceriodaphnia dubia test.

I
Table 4

ICeriodaphnia dubia Results

Concentration (%) Percent Survival Number of Young per Adult

Control 80 15.6

6.25 70 6.9 *
12.5 40 1.7 *
25 20 * 0.7 *
50 0 * 0 *

100 0 * 0 *
* Indicates a statistically significant reduction from control at p s to 0.05 using Fisher's

Exact Test or Wilcoxon's Rank Sum Test wi Bonferroni Adjustment.

Results using Fisher's Exact Test showed a statistically significant reduction in survival when
compared to the control at the 25, 50, and 100 percent effluent concentrations. In addition,
Wilcoxon's Rank Sum Test wi Bonferroni adjustment showed a reduction in reproduction when
compared to the control at the 6.25 and 12.5 percent effluent concentrations. Therefore, the
NOEC values for survival and reproduction were 12.5 and < 6.25 percent effluent, respectively.
The LOEC values for survival and reproduction were 25 and 6.25 percent effluent, respectively.
Control survival was 80 percent.

The chronic LC50 value for Ceriodaphnia dubia survival was 11.74 percent effluent. The chronic
IC25 value for Ceriodaphnia dubia reproduction was < 6.25 percent effluent.

The dissolved oxygen levels in the tests remained above 40 percent saturation throughout the test.
Test temperatures were steady at 25±1°C. The tests proceeded without interruption or incident
that could have affected test results.

COFFEY LABORATORIES, INC.
12423 N.E. Whitaker Way - Portland, OR _ 97230 - (503) 254-1794 - FAX (503) 254-1452
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RESULTS AND DISCUSSION (Cont.)

Acute Results:

Table 5 sununarizes the survival data for the acute screening tests using the Fathead Minnow and
the Ceriodaphnia dubia.

Table 5
Summary of 48-Hour Acute Results

Species Concentration (%) Percent Survival

oHour 24 Hours 48 Hours

Fathead Minnow Control 100 100 100

100 100 97.5 95

Ceriodaphnia dubia Control 100 100 100

100 100 90 60

* Indicates a statistically significant reduction from the control at p$.0.05 using the
Modified t-Test or Steel's Many-One Rank Test.

Dual-endpoint testing allows the acute test results to be derived from the chronic test data. In the
Fathead Minnow 48-hour acute test, the Modified t-Test showed no statistically significant
reduction in survival between the control organisms and those in the 100 percent effluent
concentration. In addition, Steel's Many-One Rank Test showed no significant difference in
survival between the control organisms and those in the effluent concentrations in the
Ceriodaphnia dubia 48-hour acute test. Therefore, the acute NOEC values for Fathead Minnow
and Ceriodaphnia dubia survival were both 100 percent effluent.

COFFEY LABORATORIES, INC.
12423 N,E. Whitaker Way. Portland, OR • 97230 • (503) 254-1794 • FAX (503) 254-1452
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10

RESULTS AND DISCUSSION (Cont.)

Reference Toxicant Tests:

Tables 6 & 7 summarize the results from the Ceriodaphnia dubia and the Fathead Minnow
chronic and acute reference toxicant tests conducted in August.

Table 6
Chronic Reference Toxicant Tests with Sodium Chloride

Species (test) Point Estimates 95% Col.

Pimephales promelas (survival - LCso) 3.82 giL 3.44 - 4.19 giL

Pimephales promelas (growth - IC2s) 1.50 giL 1.47 - 1.53 giL

Ceriodaphnia dubia (survival - LCso) 1.39 giL 1.17 - 1.60 giL

Ceriodaphnia dubia (reproduction - ICzs) 0.61 giL 0.51 - 0.65 giL

Table 7
Acute Reference Toxicant Tests

Species r.c; 95% Col.

Pimephales promelas 5.04 giL 4.65 - 5.43 giL

Ceriodaphnia dubia 1.75 giL 1.75 - 1.75 giL

The reference toxicant tests with sodium chloride conducted in August showed that test organisms
were within their respective sensitivity range based on EPA guidelines (EPAI600/4-91/002,
1994).

The chronic IC25 values, as well as the LCso values and the respective 95 percent confidence
intervals are listed in the Tables above. The data sheets for the reference toxicant tests are
provided in Appendix B.

COFFEY LABORATORIES, INC o

12423 N.E. Whitaker Way _ Portland. OR - 97230 - (503) 254-1794 • FAX (503) 254-1452
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WATER QUALITY PARAMETERS

Lab Sample ID: 990830T-l
Field ID: 99-85

Date/Time: 08/30/99 0800
Matrix: Waste Water

EPA Category: Conventional Parameters

Detection Analytical
Parameter Method Limit Result Units
Conductivity EPA 120.1 0.5 920. J.lrnhos/cm
Alkalinity EPA 310.1 0.5 16. mg/L
Residual Chlorine SM 4500-CI-G 0.05 ND mg/L
Total Chlorine SM 4500-Cl-G 0.05 ND mg/L
Chloramine SM 4500-CI-G 0.05 ND mg/L
Ammonia Nitrogen SM4500-NH3-B/C 0.2 ND mg/L

ND means none detected at or above the detection limit listed.

EPA Category: Metals

parameter
Total Hardness
Calcium
Magnesium

Method
SM 2340-B
EPA 200.7
EPA 200.7

Detection
Limit
0.5
0.3
0.05

Analytical
Result
210.
78.
3.6

Ilnits
mg/L
mglL
mglL

COFFEY LABORATORIES, INC.
12423 N.E. Whitaker Way. Portland, OR • 97230 • (503) 254·1794 0 FAX (503) 254-1452

._------. -----_._--~-
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12

WATER QUALITY PARAMETERS (cont.)

Lab Sample ID: 990830T-2
Field ID: 99-86

Date/Time: 09/01/990800
Matrix: Waste Water

EPA Category: Conventional Parameters

parameter
Conductivity
Alkalinity
Residual Chlorine
Total Chlorine
Chloramine
Ammonia Nitrogen

Method
EPA 120.1
EPA 310.1
SM 4500-CI-G
SM 4500-Cl-G
SM 4500-Cl-G
SM4500-NH3-B/C

Detection
Limit
0.5
L
0.05
0.05
0.05
0.2

Analytical
Result
2300.
13.
ND
ND
NO
0.8

I Jnits
jlmhos/cm
mg/L
mg/L
mg/L
mg/L
mg/L

ND means none detected at or above the detection limit listed.

EPA Category: Metals

Parameter
Total Hardness
Calcium
Magnesium

Detection Analytical
Method I irnit Result Units
SM 2340-B 0.5 1000. mg/L
EPA 200.7 3. 400. mg/L
EPA 200.7 0.25 9. mg/L

COFFEY LABORATORIES, INC.
12423 N.E. Whitaker Way. Portland, OR • 97230 II (503l 254-1794 II FAX (503) 254·1452

--------,----~--
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13

WATER QUALITY PARAMETERS (cont.)

Lab Sample ID: 990830T-3

Field ID: 99-86

Date/Time: 09/03/99 0745

Matrix: Waste Water

EPA Category: Conventional Parameters

Parameter
Conductivity
Alkalinity
Residual Chlorine
Total Chlorine
Chloramine
Ammonia Nitrogen

Method
EPA 120.1
EPA 310.1
SM 4500-CI-G
SM 4500-CI-G
SM 4500-CI-G
SM4500-NH3-B/C

Detection
Limit
0.5
0.5
0.05
0.05
0.05
0.2

Analytical
Result
840.
12.
ND
ND
ND
0.4

Units
,umbos/em
mg/L
mg/L
mg/L
mglL
mg/L

ND means none detected at or above the detection limit listed.

EPA Category: Metals

Detection Analytical
Parameter Method Limit Result Units
Total Hardness SM 2340-B 0.5 165. mg/L
Calcium EPA 200.8 0.05 64. mg/L
Magnesium EPA 200.8 0.05 1.2 rng/L

COFFEY LABORATORIES, INC.
12423 N.E. Whitaker Way. Portland, OR I) 97230 • (503) 254-1794 • FAX (503) 254-1452

---------- - - _._--- ------
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APPENDIX A

RAW DATA SHEETS
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CHROmC RENEWAL LARVAE TOXICITY TEST
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D De' ed I ltl:/ Z1t~ C I "'H3Cus r: " , T"" ates liver : I
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..
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.,
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CHRONIC RENEWAL LARVAE GROWTH DATA

Job Number: MX990830T
Test Dates: 8/31/99 - 9/7/99
Weighing Date: 9/9/99
Analyst: JC

Custabbr: WACKERSILT
Drying Temp.: 102°C
Drying Time (h): 24 hrs.
Reviewed by: _

A B B-A C (B-A)/C
Cone. Rep. Wt. of Dry wt. Total dry No. of Mean dry wt. Average

No. dry boat boat & wt. of larvae of larvae wt. per cone.
(g) larvae larvae (mg) (mg)

(g) (mQ)
Control 1 1.08343 1.08969 6.260 10 0.626

2 1.06849 1.07610 7.610 10 0.761
0% 3 1.07940 1.08544 6.040 10 0.604

4 1.08094 1.08477 3.830 10 0.383 0.594
Cone. 1 1.08256 1.08688 4.320 10 0.432

2 1.08442 1.08990 5.480 10 0.548
6.25 % 3 1.07344 1.07841 4.970 10 0.497

4 1.09227 1.09637 4.100 10 0.410 0.472
Cone. 1 1.07717 1.08282 5.650 10 0.565

2 1.08959 1.09616 6.570 10 0.657
12.5 % 3 1.08880 1.09558 6.780 10 0.678

4 1.07695 1.08328 6.330 10 0.633 0.633
Cone. 1 1.09626 1.10283 6.570 10 0.657

2 1.08907 1.09310 4.030 10 0.403
25% 3 1.07624 1.08241 6.170 10 0.617

4 1.08065 1.08685 6.200 10 0.620 0.574
Cone. 1 1.07978 1.08355 3.770 10 0.377

2 1.08098 1.08694 5.960 10 0.596
50% 3 1.07909 1.08312 4.030 10 0.403

4 1.09668 1.10293 6.250 10 0.625 0.500
Cone. 1 1.08075 1.08448 3.730 10 0.373

2 1.08357 1.08587 2.300 10 0.230
100 % 3 1.08365 1.08('09 3.440 10 0.344

4 1.08298 1.08535 2.370 10 0.237 0.296·

---~....._---,-~-
. -_---I--------,-~~-
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Doc ID: O:\CLOH\Port.8RN\LifeSci.SeC\Forms\ChrncRnw.FOR
Revision II: '.00
Revision Date: "/18/93

RENEWAL LARVAE GROWTH DATA

Custabbr: Wi (~[S; IT
Drying Temp. (OC):-'~6l~o~L~ __
Drying Time (h): ~2.~it-Lhu..6u., _
Reviewed by: _

CHRONIC

rob Number: ~o"'~Ol
T.est Dates: .....1......l5.......9 _
weighing Date: ~ _
.nalyst~ •

~

conc. Rep. A B B-A C (B-A)/C Remarks

II
No. Wt. of Drywt. Total dry No. of Mean dry wt.

dry boat boat & wt. of larvae of larvae
(g) larvae larvae (g)

( g) (g)
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~ L071oq~ i. CXr33Z9J

Conc. I (Y'1(,,21n l i rJL'Pt3 ... - . -
~ 1.- ;1. 013'107 L,{jQ3itJ
!-.S 'J / -, . tJ7i.tJZ'-l I. tY6ZA I
- Y •(JAlllb5" .Ofi,?f)t;
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Title: WACKER FATHEAD CHRONIC - SURVIVAL, 8/31/99
File: 0830tfs Transform: ARC SINE (SQUARE ROOT(Y))

Shapiro - Wilk's Test for Normality
-~------~-------------------------------------------------------------------

D == 0.1961
W == 0.9056

Critical W == 0.8840 (alpha = 0.01 I N = 24)
W == 0.9160 (alpha = 0.05 I N = 24)

-------------------------------------------------------------------_ ... _------

Data PASS normality test (alpha = 0.01). Continue analysis.

--~-_.~--~~----~------ - -~-~---
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Title:
File:

WACKER FATHEAD CHRONIC - SURVIVAL, 8/31/99
0830TFS . Transform: ARC SINE(SQUARE ROOT(Y»

Hartley's Test for Homogeneity of Variance
Bartlett's Test for Homogeneity of Variance

These two tests can not be performed because at least one group has
zero variance.

Data FAIL to meet homogeneity of variance assumption.
Additional transformations are useless.

~------------------~--_.- - -----~---
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Title: WACKER FATHEAD CHRONIC - SURVIVAL, 8/31/99
File: 0830TFS . Transform: ARC SINE{SQUARE ROOT(Y))

Steel's Many-One Rank Test Ho: Control<Treatment
---------~-~--------------------~----------------------------------~--------

TRANSFORMED RANK CRIT. SIG
GROUP IDENTIFICATION MEAN SUM VALUE DF 0.05
- - - -- -------------------- ----------- ------- .... - .... - -- - - - --

1 0 CONTROL 1.3713
2 6.25 %' 1. 2543 13.50 10.00 4.00
3 12.5 % 1. 4120 20.00 10.00 4.00
4 25 %' 1. 2951 15.50 10.00 4.00
5 50 % 1.2951 15.50 10.00 4.00
6 100 % 0.9912 10.00 10.00 4.00 *

Critical values are 1 tailed ( k = 5 )

-~-- ---~~~~-------- . ---,~.__ . -~-
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Title: WACKER FATHEAD CHRONIC - SURVIVAL, 8/31/99
File: 0830TF5 Transform:

Chi-Square Test for Normality

NO TRANSFORMATION

-------------------------------------------------------------------_ .. _------

Actual and Expected Frequencies

INTERVAL <-1.5 -1. 5 to <-0.5 -0.5 to 0.5 >0.5 to 1.5 >1.5
----- -----~------- ----------- --_ .... _---_.... - - ~ - -..-

EXPECTED 1.2060 4.3560 6.8760 4.3560 1.2060
OBSERVED 0 8 4 6 0

Critical Chi-Square

Chi-Square :::: 7.2838 (p-value :::: 0.1216)

-- 13.277 (alpha 0.01, df:::: 4)
:::: 9.488 (alpha:::: 0.05 , df :::: 4)

- Data PASS normality test (alpha:::: 0.01). Continue analysis.

~ _._-----,---~----=_.---_...~----_._-_._-- - -------
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Title: WACKER FATHEAD CHRONIC - SURVIVAL, 8/31/99
File: 0830TF5 Transform: NO TRANSFORMATION

Probit Analysis - not Using Smoothed Proportions

DOSE
NUMBER

SUBJECTS
NUMBER

OBSERVED
OBSERVED

PROPORTION
PREDICTED
PROPORTION

----------------------------------------------- 1. __•• ••• _

6.25 40 4 0.1000 0.0423
12.50 40 0 0.0000 0.0495
25.00 40 3 0.0750 0.0670
50.00 40 3 0.0750 0.1156

100.00 40 12 0.3000 0.2761

Est. Mu 149.3029
sd =:: 28.4296

Est. Sigma ~

sd =
82.9419
22.6634

Chi~Square lack of fit =:: 6.1747
Table Chi-square =
Table Chi-square =

Likelihood lack of fit = 7.3523
11.3449 (alpha = 0.01, df 3)

7.8147 (alpha = 0.05, df = 3)

Title: WACKER FATHEAD CHRONIC - SURVIVAL, 8/31/99
File: 0830TF5 Transform: NO TRANSFORMATION

POINT

Probit LC Estimates
WITHOUT CONTROL DATA

EST. END POINT 95% CONFIDENCE LIMITS

LC 1 -43.6488 -98.8742 11.5765
LC 5 12.8756 -16.3503 42. ].015
LC10 43.0086 22.2093 63.8079
LC20 79.4973 54.6095 104.3850
LC25 93.3595 63.5173 123.2016
LC30 105.8081 70.7652 140 .. 8511
LC40 128.2898 82.8732 173.7064
LCSO 149.3029 93.5809 205.0250

LC60 170.3160 103.9796 236.6525
LC70 192.7977 114.9061 270.6894
LC75 205.2464 120.8979 289.5949
LC80 219.1086 127.5347 310.6825
LC90 255.5973 144.8787 366.3159
LC95 285.7303 159.1101 412.3504
LC99 342.2547 185.6753 498.8341

SCOEPA00027801



TitlE:: WACKER FATHEAD CHRONIC - GROWTH, 8/31/99
File: 0830tfg Transform:

Shapiro - Wilk's Test for Normality

D:::; 0.1821
W:::; 0.9641

NO TRANSFORMATION

Critical W :::; 0.8680 (alpha
W :::; 0.9050 (alpha

0.01
0.05

N 20)
N :::; 20)

Data PASS normality test (alpha:::; 0.01). Continue analysis.

,-----~--------~-
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Title: WACKER FATHEAD CHRONIC - GROWTH, 8/31/99
File: 0830tfg Transform:

Bartlett's Test for Homogeneity of Variance

NO TRANSFORMATION

---------------------------------------~---------------------------_ ..~----~-

Calculated B1 statistic ~ 4.3333 (p-value = 0.3628)

Data PASS B1 homogeneity test at 0.01 level. Continue analysis.

Critical B ~ 13.~767

= 9.4877
(alpha
(alpha =

0.01, df ::
0.05, df

4)
4)

.~~-~~~~--..----------,-- _. --_. - ~. --~ - - -----.---- ..--
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Title: WACKER FATHEAD CHRONIC - GROWTH, 8/31/99
File: 0830tfg Transform:

ANOVA Table

NO TRANSFORMATION

-~--------------------------~----------~----------------------~-------~-

SOURCE DF SS MS F
------------------------------------------------------ - - - - - - - - - - - - - - ~ - - - - -

Between

Within (Error)

Total

4

15

19

0.0716

0.1821

0.2537

0.0179

0.0121

1. 4749

Critical F = 4.8932 (alpha = 0.01, df = 4,15)
= 3.0556 (alpha: 0.05, df = 4,15)

(p-value : 0.2591)

Since F < Critical F FAIL TO REJECT Ho: AI.l equal (alpha: O.Oli)

--- ---------- -~--_.--
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Title: WACKER FATHEAD CHRONIC - GROWTH, 8/31/99
File: 0830tfg Transform: NO TRANSFORMATION

Dunnett's Test TABLE 1 OF 2 Ho: Control<Treatptent
----------------------------------------------------------------~--_.,._------

TRANSFORMED MEAN CALCUI,ATED IN SIG
GROUP IDENTIFICATION MEAN ORIGINAL UNITS T S'fAT 0.05
----- ----~-~------------~ ----------- ------------------- - - -- -", --

1 0 CONTROL 0.5935 0.5935
2 6.25 % 0.4717 0.4717 1.5628
3 12.5 % 0.6332 0.6332 -0.5102
4 25.0 % 0.5742 0.5742 0.2471
5 50.0 % 0.5003 0.5003 1.1970

Dunnett critical value = 2.3600 (1 Tailed, alpha = 0.05, df = 4,15)

Title: WACKER FATHEAD CHRONIC - GROWTH, 8/31/99
-File: 0830tfg Transform: NO TRANSFORMATION

Dunnett's Test TABLE 2 OF 2 Ho:Control<Treatment

NUM OF MIN SIG DTFF % OF DIFFERENCE
-GROUP IDENTIFICATION REPS (IN ORIG. UNITS) CONTROL FROM CONTROL

- - - -- ------------------~- ------- -_ ..... _-----------_ ..... ------- -------------
1 0 CONTROL 4
2 6.25 % 4 0.1839 31. a 0.1218
3 12.5 % 4 0.1839 31. a -0.0397
4 25.0 % 4 0.1839 31. a 0.0193
5 50.0 % 4 0.1839 31. 0 0.0933

---,-~-----~~--- ~-------
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Title: WACKER FATHEAD CHRONIC - GROWTH, 8/31/99
File: 0830tfi Transform: NO TRANSFORMATION

GRP IDENTIFICATION MEAN SMOOTHED MEAN CONCENTRATION
----------------------------------------------~--~---- - - - - - - - - - - - - - - - - - - - - - -

1 0 CONTROL 0.5935 0.5935 0.0000
2 6.25 % 0.4717 0.5597 6.2500
3 12.5 % 0.6332 0.5597 12.5000
4 25.0 % 0.5742 0.5597 25.0000
5 50.0 % 0.5003 0.5003 50.0000
6 100.0 % 0.2960 0.2960 100.0000

ICp estimate with p = 25 is 63.4945

Bootstrap estimate did not exist for 4 iterations.
Bootstrap results using 476 iterations:

Mean 57.1070 Standard Deviation
95% Confidence Interval: 22.2030 ,

Adjusted Interval: -2.5718 ,

14.3754
78.5783-)
87.6283)

---,--,-------~-------------------- ----~~-,-~,
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Title: WACKER FATHEAD ACUTE - 8/31/99
File; 0830tfa Transform: ARC SINE (SQUARE ROOT(Y»

Shapiro - wilk's Test for Normality
------------------------------------~----~-----------~---------~-----~------

D = 0.0266
W = 0.8493

Critical W = 0.7490 (alpha = 0.01
W = 0.8180 (alpha = 0.05

N = 8)
N 8)

__ Data PASS normality test (alpha = 0.01). Continue analysis.
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Title: WACKER FATHEAD ACUTE - 8/31/99
File: 0830tfa Transform: ARC SINE(SQUARE ROOT(Y»

F-Test for Equality of Two Variances

GROUP

1
2

IDENTIFICATION

o CONTROL
100 %

VARIANCE

0.0000
0.0089

F

99999.0000

Critical F = 47.4672
15.4392

(p-value ~ 0.0000)
(P=O.Ol, 3, 3)
(P~0 . 05 , 3 I 3)

Since F > Critical F, REJECT Ho: Equal Variances (alpha = 0.01).

NOTE: This test requires positive variances. If one of the variances
is zero, the test will always reject He: Equal Variances.

----------- - ---- ------ --.---,
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Title: WACKER FATHEAD ACUTE - 8/31/99
File: 0830tfa Transform:

ANOVA Table

ARC SINE(SQUARE ROOT(Y»

----_._----------------------------------------------- - - - - - - - - - - - - - - - - - - - - - - -

SOURCE DF SS MS F
---------~~--~----------------~---------------------------------~----~-~----

Between

Within (Error)

Total

1

6

7

0.0133

0.0266

0.0398

0.0133

0.0044

3.0000

Critical F = 13.7450 (alpha = 0.01, df = 1,6)
= 5.9874 (alpha ='=' 0.05, df = 1,6)

(p-value ='=' 0.1340)

Since F < Critical F FAIL TO REJECT Ho: All equal (alpha = O. O'i)

~~.~--~---~-,--~-------~--------------
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Title: WACKER FATHEAD ACUTE - 8/31/99
File: 0830tfa Transform: ARC SINE(SQUARE ROOT(Y))

2 Sample t-Test TABLE 1 OF 2 Ho: Contl~ol<Tredtment

--------------------------------------------------------------------- ._---
TRANSFORMED MEAN CALCULATED IN TRJ\I'IS SIG

GROUP IDENTIFICATION MEAN ORIGINAL UNITS t STAT 0.05
- - - - ~ -----------------~-- --------_._- ------~-~---~-~--- - -~- . --

1 0 CONTROL 1. 4120 1.0000
2 100 % 1.3305 0.9500 1.7\21

------------------------------------------------------------_._------_... _------
Equal Var: t critical value ~ 1.9432 (1 Tailed, alpha ~ 0.05, df = 6)

(p e va Lue ~ 0.0670)

GROUP IDENTIFICATION
TRANSFORMED

MEAN
MEAN CALCULATED IN TRANS SIG

ORIGINAL UNITS T STAT 0.05

1 0 CONTROL
2 100 %

1.4120
1.3305

1.0000
0.9500 1.7321

--Unequal Var: t critical value = 2.3534 (1 Tailed, alpha = 0.05, df = 3)
(p-value = 0.(908)

Title: WACKER FATHEAD ACUTE - 8/31/99
_ File: 0830tfa Transform: ARC SINE(SQUARE ROOT(Y»

2 Sample t-Test

_ Equal Variances:

TABLE 2 OF 2 Ho: Control<Treatment

GROUP

1
2

NUM OF MIN SIG DIFF s- OF DIFFERENCE0

IDENTIFICATION REPS (IN ORIG. UNITS) CONTROL FROf'.1 CONTROL
-------------------- --- ..... _--

-----~---------- -------- - - -~- ----~--

0 CONTROL 4
100 % 4 0.0363 3.7 0.0500

- Unequal Variances:

NUM OF MIN SIG DIFF % OF DIFFERENCE
_GROUP IDENTIFICATION REPS (IN ORIG. UNITS) CONTROL FROM CONTROL

..- - ....... - -------------------- ------- -------------_ ..... - - .... ----- ------------
1 a CONTROL 4
2 100 % 4 0.0459 4.7 0.0500

SCOEPA00027810
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CERIODAPfL',J.-I. TOXlCITY TEST: WATER Ql'ALITY PAR...UlETERS

T~$t Organ:;~: C:,tli;' hi,,, T~st Initiation: B/?4-/¥I ."-nalys((~--7C+ _
Dat~s Deli\~~ed:~ ,'fJ ~ Test Conclusion: ~JaMg Revlew~'bP
Dates Collected: ,,« \ I Dechlorination: -~-

ME....St:RE.\-IENTS

Cone. Day Dale Analvst Temp.
pH DO Sp. Condo (mg/L)Initials

r'c.
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CERIODAPHNIA TOXICITY TEST: WATER QUALITY PARA,...lETERS

Test Organism: C, J II 0,"" Test lnitiation:~ Analyst(S):_~~ _
Dales Delivered: < Test Conclusion: Reviewed b~-J- _
Dales Collected: Dechlorination: _

MEASUREMENTS

Cone. Day Dale Analyst Temp.
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('C)
pH DO Sp. Cond. (mg/L)
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New Old New Old New Old Alkalinity Hardness Ammonia Chlorine
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CHRONIC RENEWAL CERIODAPHNIA TOXICITY TESf: SURVIVAL AND REPRODUCTION DATA

>~s::;~~~11f3or Test Qrganism:C «,"Ife. Test lnitiationJ!/2, '1 Jq" ~ /C:·~C' An:llyst(S)y[
Test Conclusion-'Gj ~/AA 0(., I{,OC'Dates Delivered:!> '1b
H,O Batch #: ~ a.,., ;), f

Reviewed by: .
pie/Source Name: Dates Collected: I /.. I ,~~~':iu.tion Chan #:__

Feeding Regime: 1tl I J -c;;r f '<ii I) Ii
.,
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Fisher's Exact Test
= = = = = =:=:== == == ==== ='= = = =::::: ==:::::;:= = = = ='= ========::::: ==:= == =.= ===='=:= ='= == =::::::::: = = ee eeea =====.:= = = = ==

NUMBER OF
----------------------------------------

IDENTIFICATION

CONTROL

6.25 %

ALIVE DEAD TOTAL ANIMALS
--- -- -.-_-- ------_ ..... _------

8 2 10

7 3 10
~------------------------~--------------------------------------------~-----

TOTAL 15 5 20
==;========~======~=,==;========='~=======~=====;=:========~=='============~====

Critical Fisher's value (10,10,8) (alpha=0.05) is 3.0. b value is 7.
Since b is greater than 3.0 there is no significant difference
between CONTROL and TREATMENT at the 0.05 level.

Fisher's Exact Test
=======::::::::::=====::::==:::::;:;::::.==========~'::::-=======::::::::::::=====:::;:::::::===:=='======::::::::=======:========

NUMBER OF

IDENTIFICATION

CONTROL

12.5 %

TOTAL

ALIVE

8

4

12

DEAD

2

6

8

TOTAL ANIMALS

10

10

20
=======~;=========~===~,============~'~~==============~~~===;======~='======~==

Critical Fisher's value (10,10,8) (alpha~0.05) is 3.0. b value is 4.
Since b is greater than 3.0 there is no significant difference
between CONTROL and TREATMENT at the 0.05 level.

Fisher's Exact Test
= = = = === = =::::: =======:::::::.::::: = ===:::::::;;;; = = = = == = == = == = = ='=:;:::; =::::::;::;:::::::=:==::;='= =:=:= ====::: = =:::: = == = = = = ='= ==:: =

NUMBER OF

IDENTIFICATION

CONTROL

25.0 %

ALIVE

8

2

DEAD

2

8

TOTAL ANIMALS

10

10
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TOTAL 10 10 20
~~============~===~=======~=,==~====~=~:=============~~======~=====:======;===

Critical Fisher's value (10,10,8) (alpha=0.05) is 3.0. b value is 2.
Since b is less than or equal to 3.0 there is a significant difference
between CONTROL and TREATMENT at the 0.05 level.

Fisher's Exact Test
======~=============~,========'=:===~===~===,========='='=:===~=========~=~=======

NUMBER OF

IDENTIFICATION

CONTROL

50.0 %

TOTAL

ALIVE

8

o

8

DEAD

2

10

12

TOTAL ANIMALS

10

10

20

Critical Fisher's value (10,10,8) (alpha=0.05) is 3.0. b value is O.
Since b is less than or equal to 3.0 there is a significant difference
between CONTROL and TREATMENT at the 0.05 level.

Fisher's Exact Test
~~============~======,===;====,============~=================~================

NUMBER OF

IDENTIFICATION

CONTROL

100.0 %

ALIVE

8

o

DEAD

2

10

TOTAL ANIMALS

10

10
---~-~------------------------------------------------- - - - - - - - - - - - - - - - - - - - - - -

TOTAL 12 20
:::: == = = == =:=;:;::: = === ===::==== ==::===:::::::;::::::: = = = ==== = =::::= =:=== = = = = = ;:;:;:::='==== = =:;:::;:= = =::: =;::: ==:;== =:==== =

-Critica-l Fisher'S value (10,10,8) (alpha=0.05) is 3.0. b value is O~

Since b is less than or equal to 3.0 there isa significant difference
between CONTROL and TREATMENT at the 0.05 level.

Summary of Fisher'S Exact Tests

NUMBER NUMBER SIG
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GROUP IDENTIFICATION
~---- ----------------~--------

CONTROL
1 6.25 %
2 12.5 %
3 25.0 %
4 50.0 %
5 100.0 %

EXPOSED

10
10
10
10
10
10

DEAD 0.05

2
3
6
8 *

10 *
10 *

--------~---------------~-----------------------~----- - - - - - - - - - - - - - - - - - - - - - -

~-~~-----~---
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Title: WACKER CERIO CHRONIC - 8/31/99
File: 0830tc5 Transform:

Chi-Square Test for Normality

NO TRANSFORMATION

------~-~---~------------_ .._------------~------------ - - - - - - - - - - - - - - - - - - - - - - -

Actual and Expected Frequencies

INTERVAL

EXPECTED
OBSERVED

<-1.5

1.2060
o

-1.5 to <-0.5 -0.5 to 0.5 >0.5 to 1.5 >1.5
-----_ ..... _--_ .... - ----------- -----~_ ....... _-- - - - --

4.3560 6.8760 4.3560 1.2060
8 4 6 0

Chi-Square = 7.2838 (p-value = 0.1216)

Critical Chi-Square 13.277 (alpha = O.Ol , df 4)
= 9.488 (alpha = 0.05 , df = 4)

~ Data PASS norn~lity test (alpha = 0.01). Continue analysis.
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Title: WACKER CERIO CHRONIC - 8/31/99
File: 0830tc5 Transform: NO TRANSF:JRMATION

Probit Analysis - not Using Smoothed Proportions

DOSE
NUMBER

SUBJECTS
NUMBER

OBSERVED
OBSERVED

PROPORTION
PREDICTED
PROPORTION

----------------------------------------------------------------------------
6.25 10 3 0.3000 0.3442

12.50 10 6 0.6000 0.5221
25.00 10 8 0.8000 0.8335
50.00 10 10 1.0000 0.9974

100.00 10 10 1.0000 1.0000

Est. Mu =
sd =

11.7409
3.4482

Est. Sigma;
sd =

13.6952
5.3625

_ Chi-Square lack of fit = 0.4370
Table Chi-square =
Table Chi-square =

Likelihood lack of fit = 0.4632
11.3449 (alpha = 0.01, df 3)

7.8147 (alpha = 0.05, df == 3)

Title: WACKER CERIO CHRONIC - 8/31/99
_ File: 0830tc5 Transform: NO TRANSFORMATION

POINT

Probit LC Estimates
WITHOUT CONTROL DATA

EST. END POINT 95% CONFIDENCE LIMITS

LC 1 -20.1188 -47.2545 7.0169
LC 5 -10.7856 -31.0386 9.4674
LCI0 -5.8101 -22.4907 10.8704
LC20 0.2148 -12.3353 12.7648
LC25 2.5037 -8.5798 13.5872
LC30 4.5592 -5.2885 14.4069
LC40 8.2713 0.3419 16.2006
LC50 11.7409 4.9825 18.4994

Le60 15.2105 8.6791 21. 7420
LC70 18.9227 11.4975 26.3479
LC75 20.9782 12.6701 29.2862
LC80 23.2671 13.7619 32.7722
LC90 29.2920 16.0262 42.5578
LC95 34.2675 17.5661 50.9688
LC99 43.6006 20.1332 67.0681
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Title: WACKER CERIO CHRONIC - REPRODUCTION, 8/31/99
File: 0830TCR Transform:

Shapiro - Wilk's Test for Normality

NO TRANSFORMATION

---------------------------------------------~-------- - - - - - - - - - - - - - - - - - - - - - -

D = 766.8639
W = 0.9437

Critical W = 0.8940 (alpha
W 0.9230 (alpha

0.01
0.05

N 27)
N = 27)

Data PASS normality test (alpha = 0.01). Continue analysis.

_______________ • - -_0'0_0
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Title:
File:

WACKER CERIO CHRONIC - REPRODUCTION, 8/31/99
0830TCR Transform:

Bartlett's Test for Homogeneity of Variance

NO TRANSFORMATION

--------------------------------------~~----------------------------------~-

Calculated B1 statistic = 11.3305 (p-value = 0.0035)

Data FAIL B1 homogeneity test at 0.01 level. Try another transformation.

----~------------------------~-----------------~------- - - - - - - - - - - - - - - - - - - - - -

-- critical B = 9.2103
= 5.9915

(alpha
(alpha

0.01, df = 2)
0.05, df = 2)

Using Average Degrees of Freedom
(Based on average replicate size of 9.00)

Calculated B2 statistic = 10.3126 (p-value = 0.0058)

Data FAIL B2 homogeneity test at 0.01 level. Try another transformation.
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Title: WACKER CERIO CHRONIC - REPRODUCTION, 8/31/99
File: 0830TCR Transform:

Wilcoxon's Rank Sum Test w/ Bonferroni Adjustment

NO TRANSFORMATION

Ho: Control<Treatment

MEAN IN RANK CRIT. SIG
GROUP IDENTIFICATION ORIGINAL UNITS SUM VALUE REPS 0.05
- - ---

----------~---------
---- .... _------ ------- ------ --- ----

1 0 CONTROL 15.6250
2 6.25 % 6.8889 58.50 60 9 *
3 12.5 % 1.7000 56.00 72 10 *

Critical values are 1 tailed ( k = 2 )
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Title: WACKER CERIO CHRONIC - REPRODUCTION, 8/30/99
File: 0830TCI Transform: NO TRANSFORMATION

GRP IDENTIFICATION MEAN SMOOTHED MEAN CONCENTRATION
-----~------------------------------------------------------~-------------~-

1 a CONTROL 15.6250 15.6250 0.0000
2 6.25 % 6.8889 6.8889 6.2500
3 12.5 % 1.7000 1.7000 12.5000
4 25 % 0.7000 0.7000 25.0000
5 50 % 0.0000 0.0000 50.0000
6 100 % 0.0000 0.0000 100.0000

--------------------------------~--------~------------- - - - - - - - - - - - - - - - - - - - - -

ICp estimate with p = 25 is < 6.2500

-----,--~-~ -~~-~-~~----~~~----- ------"- - ------~----
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Title: WACKER CERIO ACUTE - 8/30/99
File: 0830tca Transform:

Shapiro - Wilk's Test for Normality

NO TRANSFORMATION

----~~~------------------------------------------~-----------------~ .. _------

******** Shapiro - Wilk's Test is aborted ********

This test can not be performed because total number of replicate:;
is greater than 50.

Total number of replicates 60

---- .._--------------------------~---------------------------~---------------
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Title:
File:

WACKER CERIO ACUTE - 8/30/99
0830TCA Transform: ARC SINE{SQUARE ROOT(Y))

Hartley's Test for Homogeneity of Variance
Bartlett's Test for Homogeneity of Variance
-----~------------------------------------------------- - - - - - - - - - - - - - - - - - - - - -

These two tests can not be performed because at least one group has
zero variance.

Data FAIL to meet homogeneity of variance assumption.
Additional transformations are useless.
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Title: WACKER CERIO ACUTE - 8/30/99
File: 0830TCA Transform:

Steel's Many-One Rank Test

ARC SINE(SQUARE ROOT(Y))

Ho: Control<Treatment
~---------------------------------------------------------------------------

TRANSFORMED RANK CRIT. SIG
GROUP IDENTIFICATION MEAN SUM VAJ...UE DF 0.05
- - --- -------------------- .... _-_ ......... _----- ----- ..... - ------ --_ ..... -

1 0 CONTROL 1. 0472
2 6.25 % 1.0472 105.00 75.00 10.00
3 12.5 % 1.0472 105.00 75.00 10.00
4 25 % 0.8378 85.00 75.00 10.00
5 50 % 0.9425 95.00 75.00 10.00
6 100 % 0.8378 85.00 75.00 10.00

Critical values are 1 tailed ( k = 5 )

--~-----~
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APPENDIXB

REFERENCE TOXICANT DATA SHEETS

COFFEY LABORATORIES, iNC.
12423 N.E. Whitaker Way. Portland, OR. 97230. (503) 254-1794. FAX /503) 254-1452
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Title: FATHEAD MINNOW CHRONIC REF. TaX. - 8/10/99
File: augreff5 Transform:

Chi-Square Test for Normality

NO TRANSFORMATION

----------------------------------------------------------------------------

Actual and Expected Frequencies

INTERVAL

EXPECTED
OBSERVED

<-1.5

1.2060
o

-1.5 to <-0.5

4.3560
8

-0.5 to 0.5

6.8760
3

>0.5 to 1.5

4.3560
7

>1.5

1.2060
o

Chi-Square = 9.2501 (p-value = 0.0551)

Critical Chi-Square = 13.277 (alpha 0.01
= 9.488 (alpha = 0.05

df 4)
df = 4)

Data PASS normality test (alpha = 0.01). Continue analysis .

._------~ ~~. -~.--~-----~.~ ... -~ ..~---~.-
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Title: FATHEAD MINNOW CHRONIC REF. TOX. - 8/10/99
File: augreff5 Transform: NO TRANSFORMATION

Probit Analysis - not Using Smoothed Proportions

DOSE
NUMBER

SUBJECTS
NUMBER

OBSERVED
OBSERVED

PROPORTION
PREDICTED
PROPORTION

------------~---~----------~----------------------------------------------~-

1. 00 40 2 0.0500 0.0398
2.50 40 9 0.2250 0.2061
4.00 40 19 0.4750 0.5448
5.50 40 35 0.8750 0.8520
8.00 40 40 1.0000 0.9953

Est. Mu
sd =

3.8190
0.1910

Est. Sigma ==
sd =

1.6085
0.1987

Chi-Square lack of fit = 1.3365
Table Chi-square =
Table Chi-square =

Likelihood lack of fit = 1.5~74

11.3449 (alpha = 0.01, df = 3)
7.8147 (alpha = 0.05, df = 3)

Title: FATHEAD MINNOW CHRONIC REF. TOX. - 8/10/99
File: augreff5 Transform: NO TRANSFORMATION

POINT

Probit LC Estimates
WITHOUT CONTROL DATA

EST. END POINT 95% CONFIDENCE LIMITS

LC 1 0.0772 -0.8691 1.0234
LC 5 1.1733 0.4633 1.8833
LC10 1.7577 1.1635 2.3519-- LC20 2.4653 1.9922 2.9384
LC25 2.7341 2.2981 3.1701
LC30 2.9755 2.5668 3.3843
LC40 3.4115 3.0337 3.7894
LC50 3.8190 3.4446 4.1934

LC60 4.2265 3.8302 4.6229
LC70 4.6625 4.2189 5.1061
LC75 4.9039 4.4261 5.3817
LC80 5.1727 4.6517 5.6938
LC90 5.8804 5.2279 6.5328
LC95 6.4647 5.6919 7.2375
LC99 7.5609 6.5474 8.5743

..

""""'" Title:
File:

FATHEAD MINNOW CHRONIC REF. TOX. ~ 8/10/99
augreff5 Transform:

Chi-Square Test for Normality

Actual and Expected Frequencies

NO TRANSFORMATION

_ INTERVAL <-1.5 -1.5 to <-0.5 -0.5 to 0.5 >0.5 to 1.5 >1.5
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Title: FHM CHRONIC REF. TOX. - GROWTH, 8/10/99
File: augreffi Transform: NO TRANSFORMATION

GRP IDENTIFICATION MEAN SMOOTHED MEAN CONCENTRATION
------------~----------------------------------------------------------~----

1 a CONTROL 0.5065 0.5380 0.0000
2 1.0 giL 0.5695 0.5380 1.0000
3 2.5 giL 0.1393 0.1393 2.5000
4 4.0 giL 0.0702 0.0702 4.0000
5 5.5 giL 0.0172 0.0172 5.5000
6 8.0 giL 0.0000 0.0000 8.0000

rcp estimate with p = 25 is 1.5060

Bootstrap results using 480 iterations:

Mean 1.5057 Standard Deviation
95% Confidence Interval: 1.4698 ,

Adjusted Interval: 1.4482 ,

0.0163
1.5349)
1.5522)

Title:
File:

FATHEAD MINNOW 96 HOUR ACUTE REF. TOX. - 8/10/99.
augreffp Transform: NO TRANSFORMATION

Chi-Square Test for Normality

Actual and Expected Frequencies

INTERVAL

EXPECTED
OBSERVED

<-1.5

1.2060
a

-1.5 to <-0.5 -0.5 to 0.5 >0.5 to 1.5 >1.5
------------- ----------- ----------- - - ......... -

4.3560 6.8760 4.3560 1.2060
10 1 7 a

Chi-Square = 16.3511 (p-value = 0.0026)

=
Critical Chi-Square = 13.277

9.488
(alpha
(alpha

0.01
0.05

df
df

4)
4.)

Data FAIL normality test (alpha = 0.01). Try another transformation.

Warning The first three homogeneity tests are sensitive to non-normality
and should not be performed with this data as is.
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Title: FATHEAD MINNOW 96 HOUR ACUTE REF. TOX. - 8/10/99.
File: augreffp Transform: NO TRANSFORMATION

Trimmed
Spearman - Karber Estimate VAR 95% C.I.

UNCONDITIONAL
95% C.l.

10.00% 5.0677 0.0387 4.68, 5.45) 4.67, 5.46)
20.00% 5.0013 0.0336 4.64, 5.36} 4.63, 5.37)

HIGH CALC 5.00% 5.0394 0.0395 4.65, 5.43) 4.64, 5.44)
LOW CALC 5.00% 5.0394 0.0395 4.65, 5.43) 4.64, 5.44)

OBS SMOOTH
GROUP IDENTIFICATION PROP PROP DOSES

1 0 CONTROL 0.0000 0.0000 0.0000
2 1.0 gIL 0.0500 0.0500 1.0000
3 2.5 gIL 0.0750 0.0750 2.5000
4 4.0 gIL 0.1500 0.1500 4.0000
5 5.5 gIL 0.7000 0.7000 5.5000
6 8.0 gIL 1.0000 1.0000 8.0000

.~-------,~-------------------------- --- .. ----
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Title: CERIODAPHNIA CHRONIC REF. TOX. - SURVIVAL, 9/1/99
File: augrefc5 Transform: NO TRANSFORMATION

Probit Analysis - not Using Smoothed Proportions

DOSE
NUMBER

SUBJECTS
NUMBER

OBSERVED
OBSERVED

PROPORTION
PREDICTED
PROPORTION

--~----~-------~-------~-----~---~-~-~---------------- - - - - - - - - - - - - - - - - - - - - - -

0.50
1. 00
1. 50
2.00
3.00

10 0 0.0000 0.0159
10 3 0.3000 0.1735
10 4 0.4000 0.6052
10 10 1.0000 0.9298
10 10 1. 0000 0.9999

------~----------------------------------------------~-------------~--~-----

Est. Mu
sd =

1.3895
0.1083

Est. Sigma
sd =

0.4141
0.1103

Chi-Square lack of fit = 3.7955
Table Chi-square 11.3449
Table Chi-square = 7.8147

Likelihood lack of fit = 4.4471
(alpha = 0.01, df = 3)
(alpha = 0.05, df = 3)

Title:
File:

CERIODAPHNIA CHRONIC REF. TOX. - SURVIVAL, 9/1/99
augrefc5 Transform: NO TRANSFORMATION

POINT

Probit LC Estimates
WITHOUT CONTROL DATA

EST. END POINT 95% CONFIDENCE LIMITS

LC 1 0.4260 -0.0993 0.9513
LC 5 0.7082 0.3133 1.1032
LC10 0.8587 0.5274 1.1900
LC20 1.0409 0.7759 1. 3059
LC25 1.1101 0.8652 1.3550
LC30 1.1723 0.9421 1. 4025
LC40 1.2845 1.0708 1.4983
LC50 1.3895 1.1772 1.6018

LCGO 1.4944 1.2698 1.7190
LC70 1.6066 1. 3560 1.8573
LC75 1.6688 1.3992 1. 9383
LC80 1.7380 1. 4447 2.0314
Le90 1.9202 1.5544 2.2860
Le95 2.0707 1.6384 2.5030
LC99 2.3529 1.7875 2.9183

--
Title: CERIODAPHNIA CHRONIC REF. TOX. - REPRODUCTION, 9/1/99
File: augrefci Transform: NO TRANSFORMATION

GRP

1
2
3
4

IDENTIFICATION

o CONTROL
0.5 giL
1.0 giL
1.5 giL

MEAN

17.0000
15.7778

1.4000
2.3333

SMOOTHED MEAN

17.0000
15.7778

1.8421
1. 8421

CONCENTRATION

0.0000
0.5000
1.0000
1.5000
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5
6

2.0 g/L
3.0 g/L

0.0000
0.0000

0.0000
0.0000

2.0000
3.0000

---------------------------~--------------------~--~~-------~---------------
ICp estimate with p = 25 is 0.6086

Bootstrap estimate did not exist for 93 iterations.
Bootstrap results using 387 iterations:

Mean = 0.6098 Standard Deviation
95% Confidence Interval: 0.5125 ,

0.0409
0.6520)

Title:
File:

CERIODAPHNIA 48-HR ACUTE, REFTOX - 9/1/99
augrefca Transform: ARC SINE(SQUARE ROOT(Y»

Shapiro - Wilk's Test for Normality

******** Shapiro - wilk's Test is aborted ********

This test can not be performed because total number of replicates
is greater than 50.

Total number of replicates 60
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Title: CERIODAPHNIA 48-HR ACUTE, REFTOX - 9/1/99
File: augrefca Transform: NO TRANSFORMATION

GRP IDENTIFICATION MEAN SMOOTHED MEAN CONCENTRATION

1 a CONTROL 1. 0000 1.0000 0.0000
2 0.5 giL 1.0000 1.0000 0.5000
3 1.0 giL 1.0000 1.0000 1.0000
4 1.5 giL 1.0000 1.0000 1.5000
5 2.0 giL 0.0000 0.0000 2.0000
6 3.0 giL 0.0000 0.0000 3.0000

ICp estimate with p = 50 is 1.7500

Bootstrap results using 480 iterations:

Mean = 1.7500 Standard Deviation
95% Confidence Interval: ( 1.7500,

= 0.0000
1.7500)
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APPENDIX C

CHAINS-OF-CUSTODY

COFFEY LABORATORIES. iNC.
12423 N.E. Whitaker Way 8 Portlarnd. OR 0 97230 • (503) 254-1794 • FAX (503) 254·1452

._---~~- ------
SCOEPA00027834



CENTRAL OREGON BRANCH
827 SW 71h
Redmond, OR 97756
PHONE/FAX (541) 548-0972

, c../OFFE'y LAiJOkAtoiuES, 'INC. I

CHAIN OF CUSTODY AGREEMENT

CORPORATE HEADQUARTERS
12423 NE Mi/aker Way
Portiand, OR 97230

(503) 254-1794 FAX: (503) 254-1452

EASTERN OREGON BRANCH
419 SW 5/h
Pend/elan, OR 97801
PHONE/FAX (54/) 276-0385

Report "). \\ti-\nb~\n~\d
PO Number: \.\':19 0sri

FOR LABORATORY USE ONLY
Attention: '\ \-x, Y'f'\ 0..S

Page __ot__

Project Number: 1'-1 \' . /-'ii'- ,'( ...-r" -- .

Company \::. S: \\'f6"";1 (
Job Num~r: I ....

Name: \0Q.~ ~ -e C:e'C c», Project Name: ft%~s.;\~c.. \ t\~,) C\\'r'
l' I IIMailing

/'V.w. \;"\"'(\..A
, CUltabbr: I! If I I ' ONEW

1'10(\ 1iv ~,Y1~Q EPA Protocol Containerll:~N Other:
Address:

\?c,~\\ f(. 'V'\ ~) o'"" eJ60"!'l <-\'~ \0
Sample Turnaround Reporting Request

o VISA o MlC Cardholder:

O(l!i(1' Standard State Compliance Format
Cud I: Exp: I I

Phone;~ ?~-Jo2C!. FAX:~ '\n-\\\~L 0 Priority (Additonal Fee)
0 FAX Results - Preliminary

Caeh I Check I CC:$ I:

Report Instnactions (Special - Additiuuw- Jub SptlCific): 0 Rush (Additional Fcc)
0 FAX Resulls-Final

0 Billing Code: t 2 3 4
Verbals Results

0 Emergency (Additional Fee) 0 Extra Report Copy QC LEVEL: I 2 3 4

Initials: (Fees Associated)
FEDX BUS COURIERS UPS LAB CLIENT MAIL AIR

Sample lD Loe, 1D # Collectien Media Analysis Requested Testl
Date I Time Pro fiIe

C\tt- C&5 If 7.0~ O~()O '-'JAe_x 0>',a C..So SA\I\'\~

" /1
,

-, 11-
\ t, I 1J\

\ -,
-,

-,
-,

Sampled By: -r ~t5,"", t ...~ "3 ~c-\:\..bc.,,,",Ad } O·LCL...... nl' Y'll ...HGt...... AUTHORIZED CUSTOMER SIGNATURE DATE:

Sample Comments RoIlnGulohedby: (PI..... Sign) Date 11me VI......--/" ~ecy~ed ~(Sl&n)~ Dale Time

~ .\ . \2-.c~K.~.:l.l I'30 Al.cC)q f.') s9 ~#/'//ffh //1 ~/;? /d$~."

u 'U

lAB' I . I '/IIIU../ -- " ) i'l'l I :' J" .( ,-, (
) . J ' ~ r ·f ,( ).

While Copy-Laboratory Yeuow Copy - Customer

SUBMjSSION OF' SAMPLFS WITH TESTING REQUIREMENTS TO eLi WILL BE UNDERSTOOD TO BE AN AGREEMENT FOR
SERVICES IN ACCORDANCE WITH THE CONDmONS LISTED ON THE BACK OF THE CLIENT COPY.

SCOEPA00027835



ONJo:W

Page __or~_

..
:) (T' '/

" \1,..

EASTERN OREGON BRANCH
419 SW 5th
Pendleton, OR 97801
PHONE/FAX (541) 276-0385

o VISA 0 WC Cardhulder:'-----------

Cuatabbr:

Card I: Exp: ( I

Cuh I Ch«k (CC:$ I:

Billing Code: I 2 3 4
•

QC LEVJo:L: I 2 3 4

FEDX BUS COURIERS UPS LAB CLlEJIIT MAIL AIR

Job Number: __---'--'-..L-.J.....:--.J,;_~"--~-----

FOR LABORATORY USE ONLY

f \X("/'[It<t
(

' ~\ "" \' / "'.1 _ \ (~ (

COFFEY LABORA.'TOIuES; INC.
CHAIN OF CUSTODY AGREEMENT

CORPORATE HEADQUARTERS
12423 NE WhiIaker Way
Portland, OR 97230

(503) 254-/794 FAX: (503) 254-1452

PO Number: \.\ ').q 0 SCi
Project Number: Q,q. - U

~
Sample Turnaruuud

0
Reporting Request

Standard Stale Compliance Format

0 Priority (Additonal Fee)
0 FAX Results - Preliminary

0 Rush (Additional Fee)
0 FAX R~sults-Final

0 Verbals Results

0 Emergency (Additional Fee) 0 EXira Report Copy

Initials: (Fees Associated)

Project Name: _

EPA Prolocol Containers: GIN Other: _

Report ImtructioDS (Special· Additional- Job Specific):

I' CENTRAL OREGON BRANCH
827 SW 7th
Redmond, OR 97756
PHONE/FAX (54/) 548-0972

Sample ID Lee, ID # CoUection
Dale I TIme

Media Analysia Requested T""II
Profile

-,
,

Sampled Hy: AUTIIOKlZliD CUSTOMliK SIGNATUKIi DATI!::

Samplt Commtlltt Rollnqulohedby: (1'1..... SIEnl

u

Dal. Time-

--._~,.;.,

DliU" TIme

WhUe Copy-I..oborQJory Yellow Copy - Customer COMPLE1'E mRS FORM PER INsntUC110NS ON REVER,.l\E ~"DE ('

SUBMISSION OF SAMPLES WITH T.ESTING REQUIREMENTS TO eLI WILL BE UNDERSTOOD TO BE AN AGREEMENT FOR
SERVICES IN ACCORDANCE WITH TIlE CONDmONS LISTED ON THE BACK OF THE CLIENT COPY.
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I
f'

I

CENTRAL OREGON BRANCH
827 SW 7th
Redmond, OR 97756
PHONE/FAX (541) 548-0972

~ , ':".

Phone:(St':» ';l~~·-6oJ.a FAX:(S6})4fl-4\~\t

Report lastructioas (Special - Additional- Job Specific):

, LUJi'rnY LfinUlvi.lUiu.L!J:::', '.tHt-.

CHAIN OF CUSTODY AGREEMENT

CORPORATE HEADQUARTERS
12423 NE Whilaker Way
Portland, OR 97230

(503) 254-1794 FAX: (503) 254-1452

PO Number:__--!.-.:...,+-::-::lL..:,L--., 1I

Project Number:__.-.:.......:.- \1

Project Name: -

EPA Protocol Containers: &N Other: _

!SlI
Sample Turnaround

0
Reporting Request

Standard State Compliance Format

0 Priority (Additonal Fee)
0 FAX Results - Preliminary

0 Rush (Additional Fee)
0 FAX Results-Final

0 Verbals Results

0 Emergency (Additional Fee) 0 Extra Report Copy

Initials: (Fees Associated)

EASTERN OREGON BRANCH
419 SW 5th
Pendleton, OR 97801
PHONE/FAX (541) 276·0385

FOR LABORATORY tlSE,ON13 ')-_ __ Page or _,
' T' (( (/l1fT') ,,- -- ' ",>

Job Number: f1 \II (y...{) ,")r r ! .." -~

( J ''y' 1/' r:» , I·rCu.tabbr: ( , ,(, \ (, ( < \ I L ONEW

o VISA 0 MlC Cardholder: _

Card I: Exp: I I

Cub I Cbeck I CC:$ I:

Billing Code: I 2 3 4

QC LEVEL: 1 2 3 4

FEOX BUS COURtERS UPS LAB CLlEIif MAIL AIR

Sample ID Lee, ID fI Collection
Date I TIme

Media Analy.i. Requested Tesl!
Profile

I \

AtrTHORtZED CUSTOMER SIGNATURE

I

..DATE:

Sample Commenll Relinquished by: (Pi..... Slln) Date Time /1// /R~#Jf"r/1 /' /o&t1 TIme -
~ .\ \L;R \\.- l\ I 1~~e.'C,c'9 Ld#ffi"/ '/ff/I/I//Jl ./ 'I'{"89 A.M~.-

fU7U
U I Y.~:?';{ .

.., -r ., -J't ( I
LAB { I '."'--,_. ( \ .. -" // -).//'( II', ;F// , /

While Copy-WoriJtory YeUow Copy· Cuslomer

SUBMISSION OF SAMPLFS WITH TESTING REQUiREMENTS TO eLI WILL BE UNDERSTOOD TO BE AN AGREEMENT roa
SERVlCFS IN ACCORDANCE WITH THE CONDmONS LISTED ON THE BACK OF THE CLIENT COPY.
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APPENDIX ][)

ORGAMSM HISTORY

COFFEY LABORATORIES, INCL
12423 N.E. Whitaker Way III Portland. OR • 97230 • (503) 254·1794 \II FAX (503) 254-1452
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1300 Blue Spruce Drive, Suite C

Fort Collins, Colorado 80524

DATE:

SPECIES:

AGE:

LlFESTAGE:

HATCH DATE:

BEGAN FEEDING:

FOOD:

Water Chemistry Record:

ORGANISM HISTORY

8130/99

Pimephales promelas

N/A

Embryo

8130/99

N/A

N/A

Mean

Toll Free: 800/331-5916

Tel: 970/484~509l1Fax: 970/484-2514

Range

TEMPERATURE:

SALINITY / CONDUCTIVITY:

TOTAL HARDNESS (as CaC0 3 ) :

TOTAL ALKALINITY (as CaC03 ) :

pH:

Comments:

120 mW!

85mgll

8.11

Aquatic BioSystems, Inc. • Quality Research Organisms

--~-----~-~----~-~--- ~--~-~~----~
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To:

From:

Re:

Date:

Tom McCue

Petra Beissmann

Historical Bioassay Results

October 8, 1998

I'WACKER I
Wacker Siltronic Corporation

Tom, per your request I have assembled the bioassay results for the past three years. Since

1996 the Mixing Zone Effluent Dilution Evaluation has been in effect. The Test

Concentrations were: 0,6.25, 12.5,25,50 and 100% effluent.

Additionally, Tom Rothschild has confirmed that the cost to run a complete bioassay is

$2,500.

48-hour Results:

NOEC August, 1998

NOEC August, 1997

NOEC August, 1996

Zl D Pass Criteria 1

Chronic Results:

NOEC August, 1998

NOEC August, 1997

NOEC August, 1996

Mixing Zone Pass Criteria 1

Survival (% Effluent)
Ceriodaphnia dubia

50%

50%

50%

20:50%

Survival (% Effluent)
Ceriodaphnia dubia

50%

50%

50%

20: 17%

Pimephales promeJas
100%

100%

100%

20:50%

Pimephales prornelas
100%

100%

100%

2:17%

1 Raymond, Richard/CH2MHILL Mixing Zone Effluent Dilution Evaluation, prepared for Wacker Siltronic Corporation, February 4, 1994. The NPDES
discharge permit defines, for Wacker's effluent discharge to the Willamette River, a zone of initial dilution (ZID) having a 5-foot radius from the point of
discharge at Outfall 003, and a mixing zone having a 50-foot radius from the point of discharge at Outfall 003. The mixing zone dilution study identified worst
case (0 current velocity) dilutions at distances of 5 and 50 feet from the discharge point of 2:1 and 6:1 (Orota/OEfflue",) respectively. These dilutions are
equivalent to 50% effluent at the edge of the ZID and 17% effluent at the edge of the mixing zone. According to the discharge permit, the effluent is
considered to be acutely toxic if an acute test No-Observable-Effects-Concentration (NOEC) is less than 50% effluent, and the effluent is considered to be
chronically toxic if a chronic test NOEC is less than 17% effluent, Conversely, the effluent is considered to be in compliance for toxicity if the acute test
NOEC >/= 50% effluent and the chronic test NOEC >1= 17% effluent.

An ISO 9001 Certified Corporation Histonlcal Bioassay Results.doc

--_.- -_ .._--- ---~-
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October 7, 1998

Dr. Elliot Zais
Water Quality Source Control
Department of Environmental Quality Northwest Region
2020 SW Fourth Avenue, Suite 400
Portland, Oregon 97201-4987

Dear Dr. Zais,

rJ.;
I[WACKER]

Wacker Siltronic Corporation

ER088:TM

Below are the results of the annual bioassay test performed in August as required in our
NPDES permit number 101128. The results of the bioassay are in compliance with the
conditions of our permit. Bioassay testing was conducted by Parametrix Environmental
Toxicology Laboratory.

48-hour Results:

NOEC
ZID Pass Criteria'

Chronic Results:

NOEC
Mixing Zone Pass Criteria1

Ceriodaphnia dubia
50%
:::.:50%

Ceriodaphnia dubia
50%
:::.:17%

Survival (% Effluent)
Pimephales promelas

100%
~50%

Survival (% Effluent)
Pimephales promelas

100%
:::.:17%

If you have any questions please contact me at 219-7532.

Very truly yours,

WACKER SILTRONIC CORPORATION

\~ L.'N\.r~
Thomas C. McCue
Environmental Manager

cc: Tom Rothschild
NPDES DMRFile

1 Raymond, RichardfCH2MHILL. Mixing Zone Effluent Dilution Evaluation, prepared for WackerSiitronic Corporation, February 4, 1994.
The NPDES discharge permit defines, for Wacker's effluent discharge to the Willamette Riv,er, a zone of initial dilution (ZID) having as-foot
radius from the.point of discharge at Outfall 003, and a mixing zone havinq a 50-foot radius' from the point of discharge at Outfall 003. The
mixing zone dilutioostudy identified worst-case (0 current velocity) dilutions at distances of 5 and 50 feet from the discharge point of 2:1 and
6:1 (QTOla{QEllluenJ respectively. These dilutions are equivalent to 50% effluent at the edge of the ZID and 17% efll~ent at the edge of the
mixing zone. According to the discharge permit, the effluent is considered to be acutely toxic if an acute test No-Observable-Effects
Concentration (NOEC) is less than 50% effluent, and the effluent is considered to be chronically toxic if a chronic test NOEC is less than
17% effluent. Conversely, the effluent is considered to be in.compliance for toxicity ifihecacutetest NOEC >f=·50% efflu'?n;. and the chronic
test NOEC >/= 17% effluent. . ,

"An ISO 9001 certified Corporation

--------- ~'
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October 7, 1998

Dr. Elliot Zais
Water Quality Source Control
Department of Environmental Quality Northwest Region
2020 SW Fourth Avenue, Suite 400
Portland, Oregon 97201-4987

Dear Dr. Zais,

~
~.

~,-------
J"[~ACKERl

Wacker Siltronic Corporation

ER088:TM

Below are the results of the annual bioassay test performed in August as required in our
NPDES permit number 101128. The results of the bioassay are in compliance with the

. conditions of our permit. Bioassay testing was conducted by Parametrix Environmental
Toxicology Laboratory.

o

48-hour Results:

NOEC
ZID Pass Criteria1

Chronic Results:

NOEC
Mixing Zone Pass Criteria1

Ceriodaphnia dubia
50%
~50%

Ceriodaphnia dubia
50%
~17%

Survival (% Effluent)
Pimephales promelas

100%
~50%

Survival (% Effluent)
Pimephales promelas

100%
~17%

o

If you have any questions please contact me at 219-7532.

Very truly yours,

WACKER SILTRONIC CORPORATION

\.~ l.. 'f'.t\r~

Thomas C. McCue
Environmental Manager

cc: Tom Rothschild
NPDES DMR File

1 Raymond, RichardfCH2MHILL. Mixing lone Effluent Dilution Evaluation, prepared for Wacl<erSiltronic Corporation, February 4, 1994.
The NPDES discharge permit defines, for Wacl<er'seffluent discharge to the Willamette River, a zone of initial dilution (liD) having a 5-foot
radius from the point of discharge at Outfall 003, and a mixing zone having a 50-foot radius from the point of discharge at Outfall 003. The
mixing zone dilution study identified worst-case (0 current velocity) dilutions at distances of 5 and 50 feet from the discharge point of 2:1 and
6:1 (QTOl.(QE~ respectively. These dilutions are equivalent to 50% effluent at the edge of the liD and 17% effluent at the edge of the
mixing zone. According to the discharge permit, the effluent is considered to be acutely toxic if an acute test No-Observable-Effects
Concentration (NOEC) is less than 50% effluent, and the effluent is considered to be chronically toxic if a chronic test NOEC is less than
17% effluent. Conversely, the effluent is considered to be in compliance for toxicity if the acute test NOEC >/= 50% effluent and the chronic

. test NOEC >/= 17% effluent.

An ISO 9001 certified Corporation
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o
PLEASE RETURN TO PETRA BEISSMANN MS 30

Z 463 352 341
US Postal Service <_.

Receipt for Certifie~ Mail
No Insurance Coverage.Provided..
Do not use for International Mail See reverse
Sent fa
DR. ELLIOT ZAIS, DEQ

Street & Number
2020 SW FOURTH AVE #400

Post Office, State, & ZIP Gode
PORTLAND OR 97201-4987

Postage $ 5S
\

Certified Fee ,3 )
Spedal DeliveryFee~_,-.__

~ I-:R::-e-:-tu-m~R::--~~~----:--+-..~"""':;\;:-------l

~ Whom&

':5.. Return Rae
« Date, &Add
c:i
Q

~1P;;:;;;;;:;;;:j;~!;1;:;~~;;;:=;;"-:,;!-----1
Eo
U-

ena.
-b__

eli;
()

r
a'
'8
III
0:.
c..
~
0:
Cl
c
'iii
:l...e
:lg,

..lI:
C
III.c
I-

Domestic Return Receipt102595·97·B·0179PS'Form 3811, December 1994

SENDER:
I also wish to receive the"Complete items 1 and/or 2 for additional services.

"Complete items 3, 4a, and 4b. following services (for an
"Print your name and address on the reverse of this form so that we can return this extra fee):

card to you.
"Attach this form to the front of the mailpiece, or on the back if space does not 1. 0'Addressee's Address

permit.
2. 0 Restricted Delivery"Write"Retum Receipt Requested" an the mailpiece below the article number.

"The Return Receipt will show to wham the article was delivered and the date
delivered.

J ......-~: ;.., '~~'"
Consult postmaster for fee.

. 3. Article Addressed to: ;;:0- ';-_'-:':: i~ .' 4a. ArtiCle Number

0/ :so Z 463.352 341
ELLIOT ZAIS , Ir.fl ;'", "6\"
,JEPARTMENT OF ENVI RONMEN:rAL QUALI'TY; 4b, Service Type
;}IORTHWEST REG ION !<}2~ "'~)(; o Registered [] Certified
~~)20 SW FOURTH AVEN\!J~. SUI TE '4$0 .:I)

n;RTALND OR 97201-JN8~ ----~o/ o Express Mail o Insured

, '~S l::f31'\" o Return Receiptfor Merchandise o COD.
---;;/ 7. Date of Delivery '.

\

"
f'\_ .

5. R:~ceived By: (Print Name)-CCJIIVWR 8. Addressee's Address (Only if requested
and fee is paid)

6. Signatur~: (Addressee or Agent) .
X

w
0:

I ('0.

III
'C
-;j
II)

~
>

I III
'"'Ill\-,=

""'

..
:l

. 0
I >-

.!!!

--~---~--------------------- --------- '-- ~- ---~,
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:.,.,

*~ F~na! Report
~.''.\" .s:..
~'
~'

ToxlcltyEvaluatlon of an E·ffluent
to Ceriodaphnia dubie and
·Pimephales promotes

Prepared for:
WackeII' SUtronic/North:Creek Analytical

i/;' ..

:\;, .
~._~., ....

" .. -.- .. '

'--r::', ,
~:".- .

~{.' .

August 1998

Pararnetrlx, Inc.

'

-.r

'..

••••. .

-'.- ~~'----'-' _.. - --- -'---"--'- _.- - -.-----._. ~. SCOEPA00027844



Contin ous

Form ~F1rc~l!ld.

OMB Nc, OO4ן>-ס204

Approv<ll 13;tpnu 10-3H)4

l}1,I.6 LITY 011 ~OHc:I"'TIl:...TfON
(..,..,,1:I (.u..g..

MI~lfJlUII!I

":./H .... 1IIII..g& 1ILL.~M"Ha 1'loQfII '. iii .. raN .~~ll""r:.jf

}NlTOft ~HQ. ItIEPQ RY' loMltJ
, ".J~'

gaVday

101128

877,000

llpuAN:'tITY 01'1 L-oA~1 Nfl!
($4~IJ

776,000

(J C~rI 0rI(1)
~~J}

. AYERAGE

1~lIIIfI\,&
.,,1l: ...IIU" ImIIl:N"TProcess Waste

~~~~~~U~~~ _
L.OCA'f'fO'HJm:tland...QE....212.lL _

C<J<iolW[N'F' AHI:) v: ..... "" ...ATION OF· ...Ii·'!" Y'I-o.. ....'I'I'~ (lI'd"';';"';' ..if;';IJ"'",;i"""~ Ilt,~l

(1) One batch on 5 September, 1998

CAY

1:I'1lJ.I'lArUl:Ia:: 01'" ~Pf'''''C'''''''''l. t:IU!.CuTI ....1!.

op.,eICtl': <)<It ....l.IT HQI\lllEg. "'UHT

0.01

31.1

, l';':II'T1I", llI:A ,ocWJ. n ov LAW ,,"~T I .-.wI: "IIISOtoA&.L'r '.11_0
.h(l ....· '.11 .. ,-,.. TMa: ~"JO'I ~T"I'«I I'I(I!('" aN{> ~Q
0"1 II'~ (y T~ N{2""",M.<.G l_rCu.'(.. 't "I.~""( 'Qll

~~-.c'c~A~·rro:.:';T~~[T~\~~~.:.~:"~71~l«:~T..;~;.:...J---+-
~:t~~.;:~~Tf,; ".~ ~~a:"'~~:C~~ st7W':-;.? ;~~~~ J---:~~J.."PN'\!,;::I-~L.l..ll,,...l.~O::""_-~
.,0J i.i~~ IIJ I~I" ·,.,...u...... W1-d-r. 'Ap", _li~""" .&'Irl\B:lr iMr- ~ M :'(it~ 1--'<'~~~.:r...L.....l'"
• __ 1 ~.I-,";..,. .~",..., {ul ~1"""1I4 r 'I" .,IIM _

.AM,.LII(
~I[A...V~I:..,I[I'IT

,,,,Io4Pt.(
~II:A.UA'~ I[roI"T

-tA1\iI"LII:
WI"1l,.U.~IEM«"'T

..Il.MPLII(
ME..... 1J·1U~EH;r

(1)

Tom McCue
Environmental Mana er

WaterFlow

BOD

TSS

CrTotal

Cr+6

Fluoride

Total Phosphate

P"'~11 1 c"" 4

SCOEPA00027845



CA,.

710
HO

98

Form ~prtm!Jl:1.

OMB Nc. 2040-0004

~prQv.(11 e;tplrl)lJ 1(1-31-94

~"'lI:l ..a.IM

QI,IJl L.I'TY COli ~O"'CI""TI'l:P."fGiH

(4Ihl,t:J (U4l}

MIIW I.. UIIIU.Hnl!l

Ibs/day

(J Ccn/D'Jltl1
{oM-.f3,~

AYERAGE

, r.1I:1tT..~ DEII NIIW-T'" Cf' Ll\.W "l1~T , 1'<,1,'(I: '"'I:InLlNALL ... ""._Co
-hI;I _...- ,UI ..,.. THl[ ~TJO'I ~TT«I- 1'1(110" UOl>~Q
0"1 "'''~ e" T~ ~1Dl)IU.~ ._r£aap(1,.y ""~ ....( -(;1\0
Dll"AJl....c Ttc _tJIIIoI_TiQN -, lil[\o(vr ~ot( ~_T'l~tI _~"'TIC"I

r!:o rlOu( M:Cl.IR~Tt ""'Co '='O"'l=l..tflt I ........."'1: T>l~T '1«1lt ~!"E 5.....+-~:;--
Mf":._T .... i'dlL TII:S. rOll: 5<JIII4JTTfC r~L~ I'if'C'IIllI4~N:I'I "'':;~'''lW'IG. j~I;1,:!X'!l~,--~-I..JJ....l::!!!=Io::..__-1
,,,~ "I.""""""TT e-r ". ...[ "'NIl- 1_!5OI'I!«"lT ~r: I." s,(: • ,"", ...... Q
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L....."'-''"'-'-_'"'-'-_.--'') Environmental Laboratory SeNices

Thomas Rothschild
Wacker Siltronics Corporation
7200 NW Front
Portland, OR 97210

Dear Mr. Rothschild:

Subject: Bioassay Testing

September 3, 1998

9 1998 30\(.
BOTHELL [] (425) 420-9200 [] FAX 420-9210
SPOKANE" (509) 924-9200 [] FAX 924-9290

PORTLAND tl (503) 906-9200 " FAX 906-9210

Please find the enclosed two copies of your Bioassay report analyzed by Parametrix, Inc. There are three
North Creek Analytical projects associated with this report: P808021, P808072, P808132. If you have any
questions please give me a cal1.

Sincerely,

(l VX.A/~v"",~----
Crystal Bur iolder
Project Manager
North Creek Analytical

cc: Please note that your Project Manager at North Creek Analytical has been switched. I look
forward to working with you.

18939120th Avenue NE, Suite 101, Bothell, WA 98011-9508
East 11115 Montgomery, Suite B, Spokane, WA 99206-4776

9405 SW Nimbus Avenue, Beaverton, OR 97008-7132

--~----'--,--- - ~------
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Parametrix, Inc.
5808 Lake Washington Blvd_ N_E_ Suite 200 Kirkland. WA 98033-7350
425-822-8880' Fax 425-889-8808

Ms. Mary A. Fritzmann Smith
9405 SW Nimbus Ave.
Beaverton, Oregon 97008

Consultants in Engineering and Environmental Sciences

August 26, 1998
55-1945-10 (01)

SUBJECT: RESULTS OF EFFLUENT TOXICITY EVALUATION

Dear Ms. Smith:

Please find enclosed two copies of a report outlining the results of biological testing conducted on
effluent samples collected by Wacker-Siltronic personnel on 3, 5, and 7 August 1998. Testing
consisted of two chronic definitive bioassays using Ceriodaphnia dubia and Pimephales
promelas as the test species.

In summary, toxicity was observed in the C. dubia bioassay at the 48-hour and 7-day exposures,
with NOECs of 50% effluent for both survival and reproduction endpoints. The P. promelas
bioassay, however, exhibited no toxicity for survival at either the 48-hour or 7-day exposure, and
no toxicity for growth, as well. NOBCs were all 100% effluent.

Should you have any questions or comments concerning these results, please call me or Ms. Dayle
Ormerod at (425) 822-88'80. Thank you.

Sincerely,

PARAMETRlX, INC.

Anna Echter
Project Manager, Toxicology Laboratory

Enclosures

cc: D. Ormero~
file

@ Printed on Recycled Paper

--~-'-- - -------~--- ---- --- ----,-----.._------------ --------
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TOXICITY EVALUATION OF AN EFFLUENT

TO Ceriodsphnis dubis AND PimepbalespromeJas

Prepared for

WACKER SILTRONIC
c/o NORTH CREEK ANALYTICAL

9405 SW Nimbus Ave.
Beaverton,crregon 97008

Prepared by

PARAMETRIX, INC.
5808 Lake Washington Blvd. NE

Kirkland, Washington 98033

AUGUST 1998
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Submitted by: Parametrix, Inc.
5808 Lake Washington Blvd. NE
Kirkland, Washington 98033
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Project Manager
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QA/QC Officer
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1. INTRODUCTION

This report summarizes the procedures and results ofbiological testing conducted for North Creek
Analytical-Portland. All testing was conducted by Parametrix's Environmental Toxicology
Laboratory in Kirkland, Washington.

Table 1. Introductory information.

Client name

Parametrix job number

Toxicity testing requirements

Plant location

Test sponsor

Name of receiving waterbody

IWacker Siltronic/North Creek Analytical

155-1945-10 (01)

IChronic definitive Ceriodaphnia dubia and
iPimephales promelas bioassays
II 9405 SW Nimbus Ave., Beaverton, Oregon 97008

I Mary A. Fritzmann Smith

I Willamette River
!

2. SAMPLE SOURCE AND HANDLING

Table 2. Source information for effluent and sample handling.

Sampling point

Collection dates and times

Sample collection method

Time lapsed from sample collection to receipt
by laboratory

Sample collected by

Parametrix, Inc. 1

Outfall 003

1) 8/3/98,2:10 pm
2) 8/5/98, 10:15 am
3) 8/7/98, 10:20 am

Composite

1) 20 hrs.
2) 24 hrs.
3) 24 hrs.

Wacker-Siltronic personnel

August 1998
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Table 3. Initial chemical and physical determinations.

Collection Dates:

Parameter Measured

Temperature eC)

Salinity (ppt)

Dissolved Oxygen (mgIL)

pH

Conductivity (/-1S)

Total Hardness (mgIL as CaC03)

Total Alkalinity (mgIL as CaC03)

Total Residual Chlorine (mgIL)

Ammonia (mgIL)

Parametrix, Inc. 2

8/3/98

22

o
7.3

7.3

758

220

24

0.04

<1

8/5/98

12

o
7.9

7.4

641

160

22

0.03

<1

817/98

15

o
7.8

7.3

852

210

22

0.03

<1

August 1998
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3. TEST CONDITIONS

Table 4. Summary of test conditions for the dual endpoint Ceriodaphnia dubia bioassay.

Test Dates

Test Protocol

Test Material

Test Organisms/Age

Source of Organisms

Acclimation Period

Number/Test Chamber

4-12 August 1998

Short-term Methods for Estimating the Chronic Toxicity ofEffluents and
Receiving Waters to Freshwater Organisms. EPAl600/4-911002, July 1994
Whole Effluent Toxicity Testing Guidance Document. ODEQ. January 1993

Whole effluent

Ceriodaphnia dubia (water flea);~ 24 hours at initiation

In-house cultures

None

VolumelTest Chamber 15mL

Test Concentrations 0, 6)5, 12.5, 25, 50 and 100% effluent

Replicates Ten

Reference Toxicant Sodium chloride

Test Duration 8 days

ControllDilution Media Laboratory-preparedsynthetic water (80-100 mgILhardness as CaC03)

Collection Date of Control! 22 July 1998
Dilution Water

Pretreatment of Dilution Water 1 urn filtration

Test Chambers 30 ml polypropylene cups

Lighting Fluorescent bulbs (50-100 foot candles)

Photoperiod 16 hours light; 8 hours dark

Aeration NORe

Feeding Daily: 100 IlLSelenastrum suspension; 100 ul, yeast/Cerophyl/troutchow
(YeT)

Renewal Daily

Temperature 25 :± l"C

Chemical Data pH and dissolved oxygen for each test concentration and the control (both initial
and [mal solutions); temperature and specific conductivity at test initiation and
every 24 hours; hardness, alkalinity, ammonia, and residual chlorine for each new
sample

Effect Measured Mortality (defmed as immobility) and reproduction

Test Acceptability Control mortality QO%; ~60% of control organisms produce three broods, an
average total of 15 or more offspring for the first three broods must be produced

Endpoints reported Median lethal concentration(LC50)
Lowest observed effect concentration (LOEC)
No observed effect concentration(NOEC)

Parametrix, Inc. 3 August 1998
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Table 5. Summary of test conditions for the dual endpoint Pimephales promelas bioassay.

Test Dates

Test Protocol

Test Material

Test Organisms/Age

Source of Organisms

Acclimation Period

Number/Test Chamber

Volume/Test Chamber

Test Concentrations

Replicates

Reference Toxicant

Test Duration

Control/Dilution Media

Preparation Date of Controll
Dilution Water

Pretreatment of Dilution Water

Test Chambers

Lighting

Photoperiod

Aeration

Feeding

Renewal

Temperature

Chemical Data

Effect Measured

Test Acceptability

Endpoints reported

4-11 August 1998

Short-term Methods for Estimating the Chronic Toxicity ofEffluents and
Receiving Waters to Freshwater Organisms. EPA/600/4-91/002, July 1994
Whole Effluent Toxicity Testing Guidance Document. ODEQ. January 1993

I Whole effluent

I Pimephales promelas (fathead minnow); Q4 hours old
I

! Aquatic Biosystems; Fort Collins, Colorado
I

INone

110
I 400 rnL
I

0, 6.25, 12.5, 25, 50 and 100% effluent

Four

Potassium chloride

7 days

Laboratory-prepared synthetic water (80-100 mg/L hardness as CaC03)

22 July 1998

None

1,000 m1 HDPE beakers

Fluorescent bulbs (50-100 foot candles)
I

I 16 hours light; 8 hours dark
i
i
i None
J

0.15 mL newly hatched brine shrimp nauplii twice daily

Daily

Dissolved oxygen, and pH for each test concentration and the control (both initial
and final solutions); temperature and specific conductivity at test initiation and
every 24 hours; hardness, alkalinity, ammonia, and residual chlorine at test

I initiation for 100% effluent
I
iIMortality and growth

I Control mortality :;; 20%; average mean control weight ;;:::0.25 mg
I
I
I Median lethal concentration (LC50)
i Lowest observed effect concentration (LOEC)
! No observed effect concentration (NOEC)

Parametrix, Inc. 4 August 1998
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4. RESULTS

Records of biological and chemical data collected during testing and the statistical analyses used for
reporting are included in the appendices ofthis report.

Bioassay results are summarized in Table 6 below. In summary, toxicity was observed in the C. dubia
bioassay at the 48-hour and 7-day exposures, with NOBCs of 50% effiuent for both survival and
reproduction endpoints. The P. promelas bioassay, however, exhibited no toxicity for survival at either
the 48-hour or 7-day exposure, and no toxicity for growth, as well. NOBCs were all 100% effluent.

'fable 6. Summary of bioassay results.

Summary of 48-hour results:

Survival (% effluent)

Evaluation

NOEC

LOEC

LC50

C. dubia P. promelas

50 100

100 >100

65 >100

Reference Toxicant (LC50) =

Summary of chronic results:

2.6 gIL NaCI

C. dubia

0.7 glLKC1

P.promelas

Evaluation
Survival

(% effluent)
Reproduction
(% effluent)

Survival
(% effluent)

Growth
% effluent)

NOEC

LOEC

LC50

Reference Toxicant (LC50) =

N/A = Not applicable

Parametrix, Inc.

50 50

100 >50

65 N/A

1.7 gIL NaCl

5

100 100

>100 >100

>100 N/A

0.7 glLKCl

August 1998
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APPENDIX A

CHRONIC DEFINITIVE Ceriodaphnia dubia BIOASSAY DATA
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..Pararnetrix, Inc.
Environmental Toxicology Laboratory Ceriodaphnia dubia Page_l_of-L-

Chronic Daily Survival and Offspring

Client: l 1lC;1 Pa,1(q,.,) Client Number: 5'5 /<11.{5 /0 QI Test Dates: g/q/'1f - '6/11./'1%

Sample I.D./Source: i,Ja.Cl::.er Sample Collection Dates:~/3 f5/'i Dilution Media: No-..-Tw....\ ~ i\ W,,"W
Temperature CC) 0--1£ 24--2..L 48~ 721- ') 96 J, ~ 120 25 144 k') 1682:2-

rf'=- Ma.l~

Cone Rep Survival (hours) Offspring (hours)

0 24 48 72 96 120 144 168 ,q1. 72 96 120 14-1 168 Iqt.. Total
. (() ..... A I I \ I f ( i I I c; 0 0 II &.i 0 ;;)::2
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I
1
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.
Parametrix, Inc.
Environmental Toxicology Laboratory

Ceriodaphnia dubia
Chronic Daily Survival and Offspring

PageLof-.1.-

'~

,.-..

.~

.~

Cone Rep Survival (hours) Offspring (hours)

0 24 48 n 96 120 144 168 \42.- n 96 120 144 168 ('lz-... I-- Total

).S'% A I I \ , i I J I I 3 g 0 If 11 . I~ 57
B l I \ \ > I { f I 2- C 0 f~ 15 n 36
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I I ( r 0 0 0 0 o 0I \ 0

G I 1 I 1 I ~ I I \ 0 2- 0 o 1 II 20
H i I 0-1 0 0 f' 0 0 f\ 0 0 -C o n o 0

I I I I f I I I f r 1) J 6 8 q 5 :)5
J , I I I \ I / I f () 0 t 7 7 D rs

!tJ00 A I (~i 0 0 0 o 0 0 f\ f) 0 0 0 0 7J 0

B I I 0-1 0 0 {) o 0 tJ rJ 0 0 0 0 0 0

C
, () -I 0 0 0 'D I!J 0 0 0 o C 0 0 D 0

D I I 0-/ 0 0 D /"> 0 0 0 a D 0 n 0 0
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~ Parametrlx, Inc.
Environmental Toxicology Laboratory

Ceriodaphnia dubia
Daily Water Quality Parameters

Page J ofL

pH Solution

Date ~/"1 his- ~/5 ~/(; g/ea r1 7'1 g;f % o/~ % fi/1J 8fu ff'1 ~l };'-z...
(

Day 0 1 1 2 2 3 3 4 4 5 5 6 6 7 7 8

Cone Initial Fwal Initial F=tI Initial F=tI Initial Final Initial Final Initial Final lniti:a.l Final lWOaJ Fwal

Cootrol 1·i ~z e.Z- ~-3 15·~ ,9.~ 1·1 tj.s g.1 S/:S z..-1 ~L f.i '$.3 g:s ~3
iv.7,5 1·8 g!> 8.l S3 S.I 8.1 1.8 g.t; ~. , 'XC; 2.5 '8" z, 19.J !8.4- ~.7 'i.~

n.") +-? S.J 81 og,3 ~ .z. 8.1 l.~ rZ,r; g. , 'i.e, ~.1- g..2.. 6'.3 Z"-l 8.., 1123
J..,- 7,+ ~.~ g.o ~·7, K\ t1. \ 1:1 (j.y s.o <;(.l{ 87 IL'L R2. ~3 32- 5<.7..
$0 1,~ «i> 7.8 ~. \ 79 e. , 1-5 q.> 7.7 'b:~ ~.l f? _\ 8.1 ~.-z..- 3,D lis ./
10;:, 1.lf 78 7.5 1.5 7.3 .- 0.g - .- - - - - - - ..-

Initials Jit:. Iu ~ Rt 13i- ~ A :0t LJ(7 ~~ lcit"-- m /ft- ~ ~.~{A.I,"""f' I'-'

IJ ,
Dissolved Oxygen (rng/L) Solution

Cone,
Initial Final Initial Final tnitial Final Initial Final Initial Final tnitial Final Initial Fin:J[ Initial Final

Control $.; 7-1 8,1.- ~.'-T 9.3 8.~ K3 2.L f.o 19:> "3 3 2 8.J ff_1 ~3 S·\ 2.3
".~, ¥,l If{ s.i. S,') ~.'5 e. z.. '3.3 9.'2. C).O g.) 't>. r e·r ~., <i..3 19-. j b.3
I~.' 15,0 7.ct 8. 1- 15,-Z; '§z, o. r z;.3 g,) 18'. o 'l,3 $j ~)_ 'i f\.l '3.) gJ ~3
2{ "'1.~ I~.o g,1 8:; ~3 go> <z> :~ fJ IR.o b:t XIi 11.5 6'.L '&.tt S. \ g3
5"0 1·1- 13.0 80 gj I~.·(,. e.;r '61.-- 7· '} g,o ~ ~. 3-1 85 q.L S·\' ~2-- gH·
ll:lu t.3 S.O 7~ '6..1 ?j,7 <!, .1 - ....... - --- ~ - ~ - --

Initials ~K 'PJ .~ 'Db ~t ~ 4bJ; r-J{',LJr W~bt'V'v\- f}!/I j4 ~hJ..:f.... ~t'

Y I
Conductivity (,Lll'vlHOS)

/

Cone. 14'].,.0 24 48 n 96 120 loW. 168

Hour Hours Hours Hours Hours Hours Hours Hours

Cent. i, tt /.,7 IC;G 1'15 I 'j ,- /'itt j 9'__ fig 2.1"2-_
~~ 7Cs 7C:;1 I~c.fl> .-- .- - - -100%

Initials Jl:- p; ~ AlAA· --.')(7 ~ flu ~ ~
v

Comments:

----~'-~---'---
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Parametrix Toxicology Laboratory

WATER FLEA TEST DATA

Test Number: 1982 (x) Chronic ( ) Acute hours
Test Date: 4-Aug-98

SO\!lrce: N. CREEK Test Material: EFF2 (%)

Cont. Daily Survival Prop Total Max
Conc Rep No. Sex Start 2 3 4 5 6 End Alive Young Young

0.00 D 1 F 1 1 1.00 22
0.00 D 2 F 1 1 1.00 36
0.00 D 3 F 1 1 1.00 27
0.00 D 4 F 1 1 1.00 30
0.00 D 5 F 1 1 1.00 22
0.00 D 6 F 1 1 1.00 28
0.00 D 7 F 1 1 1.00 20
0.00 D 8 F 1 1 1.00 35
0.00 0 9 F 1 1 1.00 24
0.00 D 10 F 1 1 1.00 12
6.25 0 1 F 1 1 1.00 7
6.25 D 2 F 1 1 1.00 27
6.25 0 3 F 1 1 1.00 49
6.25 D 4 M 1 1 1.00
6.25 D 5 F 1 1 1.00 1
6.25 D 6 F 1 1 1.00 30
6.25 D 7 F 1 1 1.00 21
6.25 0 8 F 1 1 1.00 24
6.25 D 9 M 1 1 1.00
6.25 D 10 F 1 1 1.00 33

12.50 D 1 F 1 1 1.00 22
- 12.50 D 2 F 1 1 1.00 31

12.50 D 3 F 1 1 1.00 24
12.50 D 4 F 1 1 1.00 38
12.50 D 5 F 1 1 1.00 38
12.50 D 6 F 1 1 1. 00 59
12.50 D 7 F 1 1 1.00 10- 12.50 D 8 F 1 1 1.00 37
12.50 D 9 F 1 a 0.00 33
12.50 D 1:0 M 1 1 1.00
25.00 0 1 F 1 1 1.00 57
25.00 D 2 F 1 1 1.00 36
25.00 D 3 F 1 1 1.00 34
25.00 D 4 F 1 1 1.00 42
25.00 D 5 F 1 1 1.00 35
25.00 D 6 F 1 1 1.00 30
25.00 D 7 F 1 1 1.00 43
25.00 D 8 F 1 1 1.00 31
25.00 D 9 M 1 1 1.00
25.00 D 10 F 1 1 1.00 23
50.00 D 1 F 1 1 1.00 20
50.00 D 2 F 1 1 1.00 21
50.00 D 3 F 1 1 1.00 23
50.00 D 4 F 0 0 0.00 0
50.00 D 5 F 1 1 1.00 26
50.00 D 6 M 1 1 1.00
50.00 D 7 F 1 1 1.00 26
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Parametrix Toxicology laboratory

~ATER FLEA TEST DATA

Test Number: 1982 (xl Chronic ( ) Acute hours
Test Date: 4-Aug-98

Source: N. CREEK Test MateriaL: EFF2 (%)

COl7lt. Daily Survival Prop Total Max
Conc Rep No. Sex Start 2 3 4 5 6 End ALive Young Young

50.00 D 8 F 0 0 0.00 0
50.00 D 9 F , , 1.00 25
50.00 D 10 F , 1 1.00 15

100.00 D 1 F a 0 0.00 a
100.00 D 2 F a 0 0.00 a
100.00 D 3 F a a 0.00 a
100.00 D 4 F a a 0.00 a
100.00 D 5 F a a 0.00 a
100.00 D 6 F a 0 0.00 a
iOO.OO D 7 F 0 0 0.00 0
100.00 D 8 F a 0 0.00 0
100.00 D 9 F 0 0 0.00 a
100.00 D 110 F 0 Q 0.00 a

--------- ~-~- ----~._-----
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Test Date:
Sample Date:

Species:
Test Type:

8/04/98
8/03/98

Ceriodaphnia dubia
Chronic

Parametrix Toxicology Laboratory

Test Number
Test Material

Source

1982
Effluent· Industry
N. CREEK
North Creek Ana,l yt i ca I

%

-,

End Point

Proportion Alive

Proportion Alive

Reproduction

End Point

Proportion Alive

Proportion Alive

Reproduction

SUMMARY

Day Transformation Cone #Reps Mean StDev % Surv

2 No transformation
X 0.000 D 10 1.00 0.000
X 6.250 D 10 1.00 0.000
X 12.500 D 10 1.00 0.000
X 25.000 D 10 1.00 0.000
X 50.000 D 10 .80 .422
X 100.000 D 1'0 0.00 0.000

7 No transformation
X 0.000 D 1'0 1.00 0.000
X 6.250 D 110 1.00 0.000
X 12.500 D 110 .90 .316
X 25.000 0 110 1.00 0.000
X 50.000 D 110 .80 .422
X 100.000 D 110 0.00 0.000

No transformation
X 8.000 LD 10 25.60 7.214
X 6.250 D 8 24.00 15.014
X 12.500 D 9 32.44 13.575
X 25.800 D 9 36.78 9.718
X 50.008 D 9 17.33 10.416
X 100.800 D 10 0.00 0.080

X " indicates 'concentrations used in calculations

- HYPOTHESIS TEST -
Day Transformation/Analysis NOEC LOEC TU MSE MSD

2 No transformation
Fisher Exact 50.000 100.000 2.00

7 No transformation
Fisher Exact 50.000 100.000 2.00

No transformation
Wilcoxon test with Bonfe 58.000 100.000 2.00 104.983

- PROPORTION POINT ESTIMATE
.~

End Point Day Method P Cone 95% cr

~. Proportion ALIve -2 Graphical InterpoLation
EC 50 64.842

Proportion Alive 7 Graphi cal Interpolatiorn
EC 50 64.842

- GRO~TH POINT ESTIMATE'

TU

1.54

1.54

End Point

Reproduction

P

Ie 25
I C 50

I C 95% CI

39.975 34.75 - 53.71
57.091 44.44" 68.97

._---~-~--------_ _ -
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8/20/98- 4:16 pm

Iwater Flea

TaXIS ANALYSIS SUMMARY

Lab Species Test Date Test Material Permit Protocol Test Number

WAPTL CD 8/04/98 EFF2 (%) N. CREEK EPAF 94 1982

statistics Parameters

PROPORTION

I

End Point:
Analysis:

Transform:
Tail:

Constant:
Root:

PA Proportion Alive
Fisher Exact
No transformation
one-tailed, decreasing

-.01
0.00

Variance:
Alpha Normality:

NOEC:

.01

.01

.05

EC/LC Method: F (P,S,G,L,N)

GROWTH

Superdunnet: 4000

Variance:
Alpha Normality:

NOEC:

End Point:
Analysis:

Transform:
Tail:

Constant:
Root:

GR Reproduction
EPA Flowchart (Chronic
No transformation
One-tailed, decreasing

-.01
0.00

and Acute) 1 control

.01

.01

.05

Calculate Ie? Y (Y,N) IC resamples: 120

Errors/Warnings
r-r-

Type Number

EC/LC 0 Analysis completed with no errors

IC 0 Analysis completed with no errors

- PROP 0 Analysis completed with no errors

GROW 0 Analysis completed with no errors

--- ------------- --------~--
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Inhibition Concentration (ICp) using Linear Interpolation Analysis

Parametrix Toxicology Laboratory

Species: Ceriodaphnia dubia
Test Material: Effluent - Industry (%)
Endpoint: Total young

Test Number: 1982
Test Date: 8/04/98

Concentration

0.0000
6.2500

12.5000
25.0000
50.0000

100.0000

Mean

25.6000
24.0000
32.4444
36.7778
17.3333

0.0000

Pooled
Mean

29.7500
29.7500
29.7500
29.7500
17.3333

0.0000

Proportion
Response

0.0000
0.0000
0.0000
0.0000
0.4174
1.0000

P Value
Estimated

Concentration
95% Confidence Limits

Lower Upper

25
50

39.9748
57.0913

34.694
42.216

53.846
69.391

Note: # bootstrap resamplings = 120

o
p
r 0.92
o

--'

P
o
r
t
i 0.69
o
n

r
e
s 0.46
p 0

o
n
s
e

0.23

0.00 0 • 0 . 0 0

0.0 24.2 48.5 72.7 97.0

~- --- --~-- -- - --- --~---------------------
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Graphical Interpolation Analysis For EC/LC

Parametrix Toxicology Laboratory

Species: Ceriodaphnia dubia
Test Material: Effluent - Industry (%)
Endpoint: Day2

Pooled Proportion
Concentration Mean Mean Response

0.0000 0.0000 0.0000
6.2500 0.0000 0.0000 0.0000

12.5000 0.0000 0.0000 0.0000
25.0000 0.0000 0.0000 0.0000
50.0000 0.2000 0.2000 0.2000

100.0000 1. 0000 1.0000 1. 0000

Test Number: 1982
Test Date: 8/04/98

Note: Quantal data were input.
Note: Proportion response computed by applying Abbott's formula to the

pooled means.

P Value

50

Estimated
Concentration

64.8420

-
0

-r-.

p

- r 0.91
0

--. P
0

r
t 0.68
i
0

n

r 0.45
'~ e

s
p

''"-' 0

n 0.23
s 0

e

0.00 0 •••••••••....• 0 ••••••••..••• 0

0.796 1. 088 1. 380

Log(10) Concentration

1. 672 1. 964

,--- .. - ,------,------_._~-------~.,._--.-----------------._----
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8/20/98

IceriodaPhnia

TOXIS ANALYSIS SUMMARY

Day2 Day 2

Lab species Date Test Material Permit Protocol Test Number

WAPTL co 8/04/98 EFF2 (%) N. CREEK EPAF 94 1982

I Fisher Exact

Transformation

No transformation

Prop.
Conc

X 0.000
X 6.250
X 12.500
X 25.00D
X 50.000
X 100.000

Alive

1. 00
1. 00
1. 00
1. 00

.80
0.00

p

1.000
1. 000
1. 000

.237

.000

I

NOEC

50

LOEC

100

TU

2

Alpha

.05

Tail

One-sided

Based on

Fisher Exact

-----------~~---
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8/20/98

IceriodaPhnia

TOXIS ANALYSIS SUMMARY

Reproduction

Lab species Date Test Material Permit Protocol Test Number

WAPTL CD 8/04/98 EFF2 (%) N. CREEK EPAF 94 1982

EPA Flowchart (Chronic and Acute) 1 control

Cone Mean SD N T
Sum of critical
Ranks Sum of Ranks

Data transformation: No transformation
X 0.000 25.60 7.214 10
X 6.25D 24.00 15.014 8 .329 73.500 49.000
X 12.50D 32.44 13.575 9 -1. 454 108.500 61. 000
X 25.00D 36.78 9.718 9 -2.374 120.500 61. 000
X 50.000 17.33 10.416 9 1.756 68.500 61. 000
X 100.000 0.00 0.000 10 5.587 55.000 74.000

NOEC

50

LOEC

100

TU Alpha Tail Based on

2 .05 One-sided wilcoxon wi Bonf

Bonferroni T Test:

Kolmogorov Test for Normality:

Bartlett Test for Equal Variance:

MSD ~
0

Reduction
MSE from Control Critical T

104.98 41.1056 2.2965

Alpha D Cutoff D Normal?

.01 .14448 .1375 No

Alpha B P(B) Equal Var?

.01 9999 a No
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8/20/98- 4:17 pm

Iwater Flea

TOXIS ANALYSIS SUMMARY

Lab species Test Date Test Material Permit Protocol Test Number

WAPTL CD 8/04/98 E:FF2 (%) N. CREEK EPAF 94 1982

statistics Parameters

PROPORTION

End Point:
Analysis:

Transform:
Tail:

Constant:
Root:

PA Proportion Alive
Fisher Exact
No transformation
one-tailed, decreasing

-.01
0.00

variance:
Alpha Normality:

NOEC:

.01

.01

.05

EC/LC Method: F (P,S,G,L,N)

GROWTH

Superdunnet: 4000

variance:
Alpha Normality:

NOEC:

End Point:
Analysis:

Transform:
Tail:

Constant:
Root:

Calculate Ie? Y

GR Reproduction
EPA Flowchart (Chronic
No transformation
One-tailed, decreasing

-.01
0.00

(Y ,N)

and Acute)

IC resamples:

1 control

.01

.01

.05

120

Errors/Warnings

Type Number

EC/LC a Analysis completed with no errors

IC a Analysis completed with no errors

PROP 0 Analysis completed with no errors

GROW 0 Analysis completed with no errors

----------------------_.---
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Inhibition Concentration (ICp) using Linear Interpolation Analysis

Parametrix Toxicology Laboratory

Species: Ceriodaphnia dubia
Test Material: Effluent - Industry (%)
Endpoint: Total young

Test Number: 1982
Test Date: 8/04/98

Concentration

0.0000
6.2500

12.5000
25.0000
50.0000

100.0000

Mean

25.6000
24.0000
32.4444
36.7778
17.3333

0.0000

Pooled
Mean

29.7500
29.7500
29.7500
29.7500
17.3333

0.0000

Proportion
Response

0.0000
0.0000
0.0000
0.0000
0.4174
1.0000

P Value
Estimated

Concentration
95% Confidence Limits

Lower Upper

25
50

39.9748
57.0913

34.751
44.444

53.708
68.967

Note: # bootstrap resamplings = 120

o
p
r 0.92
o
P
o
r
t
i 0.69
o
n

r
e
s 0.46
p 0
o
n
s
e

0.23

0.000. 0 • 0 0

0.0 24.2 48.5 72.7 97.0

- - ---------> ------ -- ----------_.
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Graphical Interpolation Analysis For EC/LC

Parametrix Toxicology Laboratory

species: Ceriodaphnia dubia
Test Material: Effluent - Industry (%)
Endpoint: End

Pooled proportion
Concentration Mean Mean Response

0.0000 0.0000 0.0000
6.2500 0.0000 0.0000 0.0000

12.5000 0.1000 0.0500 0.0500
25.0000 0.0000 0.0500 0.0500
50.0000 0.2000 0.2000 0.2000

100.0000 1.0000 1.0000 1.0000

Test Number: 1982
Test Date: 8/04/98

Note: Quantal data were input.
- Note: Proportion response computed by applying Abbott's formula to the

pooled means.

P Value

50

p
r 0.91
o
p
o
r
t 0.68
i
o
n

r 0.45
e
s
p
o
n 0.23
s
e

Estimated
Concentration

64.8420

• . .• 0 0

. 0

o

0.000 ..

0.796 1.088 1. 380

Log(10) Concentration

1. 672 1. 964
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8/20/98

IceriodaPhnia

Lab species Date

TOXIS ANALYSIS SUMMARY

Proportion Alive

Test Material Permit

Day 7

Protocol Test Number

WAPTL CD 8/04/98 EFF2 (%) N. CREEK EPAF 94 1982

[ Fisher Exact

Transformation

No transformation

NOEC

50

LOEC

100

TU

2

Prop.
Cone Alive P

X 0.000 1. 00
X 6.250 1. 00 1.000
X 12.500 .90 .500
X 25.00D 1. 00 1. 000
X 50. ODD .80 .237
X 100.000 0.00 .000

Alpha Tail Based on

.05 One-sided Fisher Exact

---~---------- -- -----~
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8/20/98

IceriodaPhnia

TOXIS ANALYSIS SUMMARY

Reproduction

Lab species Date Test Material Permit Protocol Test Number

WAPTL CD 8/04/98 EFF2 (%) N. CREEK EPAF 94 1982

EPA Flowchart (Chronic and Acute) 1 control

Cone Mean SD N T
Sum of critical
Ranks Sum of Ranks

Data transformation: No transformation
X O.OOD 25.60 7.214 10
X 6.25D 24.00 15.014 8
X 12.500 32.44 13.575 9
X 25.00D 36.78 9.718 9
X 50.00D 17.33 10.416 9
X 100.000 0.00 0.000 10

.329
-1. 454
-2.374

1.756
5.587

73.500
108.500
120.500

68.500
55.000

49.000
61.000
61.000
61.000
74.000

NOEC

50

LOEC

100

TU Alpha Tail Based on

2 .05 One-sided Wilcoxon wi Bonf

Bonferroni T Test:

Kolmogorov Test for Normality:

Bartlett Test for Equal Variance:

MSD %
Reduction

MSE from Control critical T

104.98 41.1056 2.2965

Alpha D Cutoff D Normal?

.01 .14448 .1375 No

Alpha B P (B) Equal Var?

.01 9999 0 No

SCOEPA00027879
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APPENDIXB

CHRONIC DEFINITIVE Pimephsles promelas BIOASSAY DATA

~~--- ---- ----------
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Parametrix,Inc.
S808Lake Washington Blvd

Kirkland, WA 98033

Parametrix, Inc.
Environmental Toxicology Laboratory

Client

Sample

Pimephales promelas
CHRONIC DAILY MONITORING

CollectionDates <i;,13 i "6j~j «/7/9 ~

Test Dates <iA /5£ - ~ III 1'7 g

Day 0 Dayl

Temp ceq .ss.. 'Z~

Day2

'2-5
Day3

Z("

Day4

2S
pH

DayS

1,.75'
Day 6 Day 7./

25 '2-S

Cone. Rep.
Control

Control

i'l .5'';2

Control

100%

Initials

Date

Nl" =Not Taken

Comments:

Initial Initial Final Initial Final Initial Final Initial Final Initial final Initial Final Final

Dissolved Oxygen (mgjL)

Initial Initial Final Initial Final Initial Final Initial Final Initial Final Initial Final Final

Specific Conductivity GuS)

Initial 1 2 3 4 S 6 Final

--_ ... - .~~ - ---_. __ ±--'<------.....~_.~~'----...._-_ .•_---,----_ •.• --_._--------.--- ...... ------ -~----------------------------------~-------

SCOEPA00027882



..

Parametrix, Inc.
Environmental Toxicology Laboratory

Parametrix, Inc:

5808 Lake Washington Blvd. l":E.

Kirkland. W.4 98033

Pimephales promelas
Chronic Daily Survival

f~-Wac1uJJ Test Init.iation Time. ='6/;3 ~ ~/~I fl/'7! 'i f s..."
Sample Collection Dales ~ ~ 02: 00 prr-,J

-------~--TestDa[es ~/l.f(7'if- 1) II/9rt '~

Client )J Cfl
Sample LD.lSouree

Dilution Media -------------
No. of Survivors

Cone. Rep. 0 I 24 48 72 96 I 120 144 168

Control I AI') ;i) tiJ I.? I /U '1-1 I q I '7 c....

i B~ 10 }() In /0 '1- r I q '1 e

I cC; 10 It) ;1) - 10 10 I 10 '1-/ q
I D2/ '0 /0 I Iv Ie /0 I Ii) /0 fo

b.ZS- ?o I A'20 10 I iO IV (0 10 I it} If) 10
B 7 /0 J() /0 fo (n I to i 10 ICJ

I cs 10 If) /0 I (g IfJ
I IU HJ [0!

I D I( 10 10 ,0 /0 IfJ i to I 10 I 10
)2. . ) % I Alrl /0 I IfI'i I 10 I 10 I In ! 10 I 10 10 I

I B 10 10 I ~\-t Pi I 9 Cj I q I 1 '7 II

C/5 I 10 10 ,0 j fD I

10 1010 10 I

I D/6 10 I 10 fO I to I 10 I n) I If) 10
'2 c: ~ I AZ ID If) rD Iv iO I ID I /D /0

I B4 If] I If) /0 to I /v I to I In 10
C'22 to Ii) ~-/ q Cj I L[ 1 '1I

I D/tf 10 /0 cf'-f 'I I ~ I q I &:) I CfI

s» ~ I MCf (0 I to Ie I 10 I 10 I ID Jo 10
BI7 (0 Ii) {c I 10 I /0 i '0 10 /0
C2~ {() /0 {G la iO ! '0 ID 10

I DI {() I fo ,n 10 It': I Iv {O /0
ICO ~ I A3 10 (O iO 10 iD I If') i 10 /0

Bb to 1D 10 !(J 10 I ID I l-1 10

C rZ. (0 I to /0 ,J ro fD I"," /0
I D I() 10 If) In I Jo 111 fD ro 10

A I
B
C
D

A I I I
B I
C

I D I

Initials

Date

Comments

---~.. --~-_.__ ._----_.
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"

Conc.jRep. Pan No. Foil weight (mg) Fqil &(O~1anism Organism
weizht mz weight -(mil)

( ~'A+'-C l A- ) 7,& X" /~. G 7L 4. qq
(2, 2- if", ?O leY_ 91; L; i- LI
c: -~ ~Oc. 13.- ?'/' LI1 S s
1) L( '1. &.0 / 3_ c;~- L-J( ~S

V:<Sh 1-\ -: ~/gq /3_ S-'i' 4,q~

£1> Co ·-:;-SS /~, ~..:::l -3.-:5 S LIlt
c. 7- r.t I /3, 1-~"") ';-.&1
0 ?) 8"', 52. /3, 87- <'" ::; -< . ~

ld~? /4 0 9/5r J7 ( 7'7- 5.1-1
~ /0 g; L.;Lj /,;;J, to Lj 2Jp

c: II , 7/70 1;;J,S3 L-1 1 77-
b ( 2-- 8":c;t.; IL;, /9 S,s5

?f;% A /_s Y.?S- /3. c. 7- 4,~L

a /4 '7: -?/ / Lf. 30 S;-, 09
IS' t},70 /2,9y ~ Lt--;;;;;

C~ ·Lf I '1-- .d

0 )& f..-, '7~ /2,3'-1 <:,17-.

.<02 A /'1 9, (J / /90:5 :;-,0"2..
~ Ii 1518;'2.. /4, &;Z: --: -e-:~) .
L- /1 Cj, so /4.3.< Lj . LIJ-

0 dO /, Lj Z. / LJr () 2.- Lf, l?'C'

:1CfO~ '\ 2/ ~.70 1'1- ,~o 5:,&0/.-1

{; d.J 9/// /¥30 ~/l~
c 015 '7:c;.z. . /~ o~

,,- LfY'::>

JJ elL! 1.9S- /1.(; ~4 LI; 2c\

• .I

(\~

Comments:

Rev. 1/30/97

'. - Parametnx, Inc.
Environmental Toxicology Laboratory

7·DAY CHRONIC Pimephales promelas BIOMASS DATA

Client' N cA Pa(~1CIv1cf -lJoc lPr: Client No' 0:) - 19 If ~ - 10 (0/ )

--~-.--~ ~-~---~----------~--_._-- --- -------------~-------- --_._-
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Parametrix Toxicology Laboratory

FISH TEST DATA

Test Number: 1981 (x) Chronic ( ) Acute hours
Test Date: 4-Aug-98

Source: N. CREEK Test Material: EFF2 (%)

Cont. Daily Sl:Jrvival Prop lIeight
COI'1C Rep No. Start 1 2 3 4 5 6 End AL ive IFish

0.00 D 1 10 10 9 .90 .49900
0.00 D 2 10 10 9 .90 .47400
0.00 0 3 10 10 9 .90 .48800
0.00 0 4 10 10 HI 1. 00 .43500
6.25 0 1 10 10 10 1. 00 .49500
6.25 D 2 10 10 HI 1.00 .46700
6.25 D 3 10 10 18 1.00 .56100
6.25 0 4 10 10 18 1.00 .53508

12.50 0 1 110 10 10 1.00 .57900
12.50 0 2 110 9 9 .90 .43608
12.50 D 3 110 10 10 1.00 .47708
12.50 D 4 110 10 10 1.00 .55500
25.00 D 1 110 10 18 1.00 .48208
25.00 0 2 1'0 10 18 1.00 .50908
25.00 D 3 1'0 9 9 .90 .42800
25.00 D 4 110 9 9 .90 .51200
58.00 D 1 110 10 18 1.00 .50208
50.00 0 2 110 10 18 1.00 .58508
50.00 0 3 110 10 10 1.00 .44708
50.00 0 4 118 10 10 1.00 .46808

100.80 0 1 1:0 10 10 1.00 .56808
100.00 0 2 110 10 10 1.00 .51900
100.00 0 3 18 10 10 1.80 .54400
100.80 D 4 18 10 10 1.80 .42900

-..:

SCOEPA00027885



Test Date
Sample Date

Species
Test Type

8/04/98
8/03/98

Pimephales promelas
Chronic

Parametrix Toxicology laboratory

Test Number:
Test Material:

Source:

1981
Effluent - Industry
N. CREEK
North Creek Analytical

%

End Point

Proportl0n Allve

Proportion Alive

Proportion Alive

Proportion Alive

Weight

End Point

Proportion ALIve

SUMMARY

Day Transformation Conc #Reps Mean StDev % Surv

2 Arc Slne sqrt wi ad},
X 0.000 D 4 L41 0.000
X 6.258 D 4 L41 0.000
X 12.500 D 4 1.37 .081
X 25.008 D 4 1.33 .094
X 50.000 D 4 1.41 0.080
X 1'00 .008 D 4 1.41 0.000

2 No transformation
0.000 0 4 LOa 0.000
6.250 0 4 1.00 0.000

12.500 0 4 .98 .050
25.000 0 4 .95 .058
50.000 D 4 1. 00 8.000

180.000 0 4 1.00 8.000

7 Arc sine sqrt wI adj.
X 0.000 D 4 1.29 .881
X 6.250 D 4 1.41 0.800
X 12.500 D 4 1.37 .881
X 25.000 D 4 1.33 .894
X 50.080 D 4 1.41 0.800
X 100.000 D 4 1.41 0.800

7 No transformation
0.000 D 4 .93 .858
6.250 D 4 1. 00 0.008

12.580 D 4 .98 .050
25.000 D 4 .95 .058
50.080 D 4 1. 80 0.000

100.000 D 4 1.00 0.008

No transformation
X 0.000 D 4 .47 .028
X 6.250 D 4 .51 .042
X 12. SOD D 4 .51 .067
X 25.000 D 4 .48 .039
X 58.000 D 4 .50 .062
X 100.000 D 4 .51 .058

X = indicates concentrations used in calculations

- HYPOTHESIS TEST

Day Transformation/Analysis NOEC lOEC TU MSE MSD

2 Arc Slne sqrt w/ adj.
Steel many-one ra~k test >100.000 >100.000 < 1.08 .003

Proportion Alive 7 Arc sine sqrt wi adj.
Steel many-one rank test >108.000 >180.000 < 1.08 .004

Weight No transformation
Dunnett >100.000 >100.000 < 1.00 .003

End Point

Proportion Allve

~~-~~...- _ .... - ..

Day Method

2 Probit

- PROPORT10N POINT ESTIMATE

P

EC 50

Cone

0.000

95% CI TU

SCOEPA00027886



8/20/98- 4:22 pm

IFiSh Larvae

TOXIS ANALYSIS SUMMARY

Lab Species Test Date Test Material Permit Protocol Test Number

WAPTL PP 8/04/98 EFF2 (%) N. CREEK EPAF 94 1981

statistics Parameters

PROPORTION

Variance:
Alpha Normality:

NOEC:

End Point:
Analysis:

Transform:
Tail:

Constant:
Root:

PA Proportion Alive
EPA Flowchart (Chronic and Acute)
Arc sine square root wi Bartlett adj.
One-tailed, decreasing

-. 01
-1. 00

1 control

.01

.01

.05

EC/LC Method: F (P,S,G,L,N)

GROWTH

Superdunnet: 4000

Variance:
Alpha Normality:

NOEC:

End Point:
Analysis:

Transform:
Tail:

Constant:
Root:

GW Weight
EPA Flowchart (Chronic
No transformation
One-tailed, decreasing

-.01
0.00

and Acute) 1 control

.01

.01

.05

Calculate IC? Y (Y,N) Ie resamples: 120

Type Number

ECjLC 906

IC 71

PROP a

GROW 0

Errors/Warnings

Negative or zero slope with probit model indicates greater
or equal proportions of responses with higher doses 
ECjLC values may be
No linear interpolation estimate can be calculated - none
of the group response means < 100-p % of the control
response me
Analysis completed with no errors

Analysis completed with no errors

~~~~-- -- ------------------.
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Probit Analysis For EC/LC

Parametrix Toxicology Laboratory

Species: Pimephales promelas
Test Material: Effluent - Industry (%)
Endpoint: Day2

Test Number: 1981
Test Date: 8/04/98

Proportion
Observed Responding Predicted

Number Number Proportion Adjusted for Proportion
Conc. Exposed Resp. Responding Controls Responding

6.2500 40 0 0.0000 0.0000 0.0210
12.5000 40 1 0.0250 0.0250 0.0175
25.0000 40 2 0.0500 0.0500 0.0146
50.0000 40 a 0.0000 0.0000 0.0120

100.0000 40 a 0.0000 0.0000 0.0099

Chi-square for heterogeneity (calculated) = 5.349
Probability(Chi-square > 5.349} = 0.14793
***************************************************************
* NOTE *
* ** Slope not significantly different from zero. *
* LCjEC fiducial limits cannot be computed. *
***************************************************************

Parameter Estimate std. Err.
95% Confidence Limits
Lower Upper

Intercept
Slope

3.164595
-0.247848

0.749714
0.541627

1. 695155
-1.309436

4.634034
0.813741

Theoretical spontaneous response rate 0.0000

Estimated LCjEC values

Point

50.00

Exposure
Conc.

0.000

95% Confidence Limits
Lower Upper

****************************************************************
* WARNING *
* ** Slope of probit model is negative or zero, indicating lower *
* or same proportion of responses with higher doses. ECjLC *
* values may be nonsense. *
****************************************************************

------._------
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Plot of adjusted probits and predicted regression line
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8/20/98

IFiSh Larvae

TOXIS ANALYSIS SUMMARY

Day2 Day 2

Lab Species Date Test Material Permit Protocol Test Number

WAPTL PP 8/04/98 EFF2 (%) N. CREEK EPAF 94 1981

EPA Flowchart (Chronic and Acute) 1 control

Sum of
Conc Mean SD N T Ranks

Data transformation: Arc sine sqrt wi adj.
X 0.000 1. 41 0.000 4
X 6.250 1. 41 0.000 4 0.000 18.000
X 12.50D 1. 37 .081 4 1.134 16.000
X 25.00D 1. 33 .094 4 2.268 14.000
X 50.000 1.41 0.000 4 0.000 18.000
X 100.00D 1. 41 0.000 4 0.000 18.000

Data transformation: No transformation
0.000 1. 00 0.000 4
6.250 1. 00 0.000 4 0.000 18.000

12.500 .98 .050 4 1.134 16.000
25.000 .95 .058 4 2.268 14.000
50.000 1. 00 0.000 4 0.000 18.000

100.000 1. 00 0.000 4 0.000 18.000

NOEC LOEC TU Alpha Tail Based on

>100 >100 <1 .05 One-sided Steel

Critical Sum of Ran

10

Dunnett Test:

Shapiro-Wilk Test for Normality:

Bartlett Test for Equal Variance:

MSD %
Reduction

MSE from Control critical T

.00258 5.90137 2.41

Alpha W Cutoff W Normal?

.01 .771269 .884 No

Alpha B PCB) Equal Var?

.01 9999 a No

- -_._---< ---'------~-- -- -----------~------------,------,--~- ---
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8/20/98

IFiSh Larvae

TOXIS ANALYSIS SUMMARY

Weight

Lab Species Date Test Material Permit Protocol Test Number

WAPTL PP 8/04/98 EFF2 (%) N. CREEK EPAF 94 1981

EPA Flowchart (Chronic and Acute) 1 control

Conc Mean SD N T

Data transformation: No transformation
X O.OOD .47 .028 4
X 6.25D .51 .042 4 -1. 117
X 12.50D .51 .067 4 -1.041
X 25.00D .48 .039 4 -.241
X 50. ODD .50 .062 4 -.675
X 100.00D .51 .058 4 -1.075

NOEC LOEC TU Alpha Tail Based on

>100 >100 <1 .05 One-sided Dunnett

Critical T

2.41

Dunnett Test:

Shapiro-Wilk Test for Normality:

Bartlett Test for Equal Variance:

MSD ~
0

Reduction
MSE from Control Critical T

.00263 18.4363 2.41

Alpha W Cutoff W Normal?

.01 .971467 .884 Yes

Alpha B P (8) Equal Var?

.01 2.6647 .7515 Yes

- .._~---------- -------~_.
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8/20/98- 4:23 pm

IFish Larvae

TOXIS ANALYSIS SUMMARY

Lab species Test Date Test Material Permit Protocol Test Number

WAPTL PP 8/04/98 EFF2 (%) N. CREEK EPAF 94 1981

Statistics Parameters

PROPORTION

variance:
Alpha Normality:

NOEC:

End Point:
Analysis:

Transform:
Tail:

Constant:
Root:

PA Proportion Alive
EPA Flowchart (Chronic and Acute)
Arc sine square root w/ Bartlett adj.
One-tailed, decreasing

-.01
-1.00

1 control

.01

.01

.05

EC/LC Method: F

GROWTH

Superdunnet: 4000

End Point:
Analysis:

Transform:
Tail:

Constant:
Root:

Calculate IC? Y

GW Weight
EPA Flowchart (Chronic
No transformation
One-tailed, decreasing

-.01
0.00

(Y,N)

and Acute)

variance:
Alpha Normality:

NOEC:

IC resamples:

1 control

.01

.01

.05

120

Type Number

EC 912

EC/LC 69

IC 71

PROP 0

GROW 0

Errors/Warnings

Chi-square test for heterogeniety significant - proceding
to Spearman Karber Analysis
Cannot compute Spearman-Karber EC/LC 50

No linear interpolation estimate can be calculated - none
of the group response means < 100-p % of the control
response me
Analysis completed with no errors

Analysis completed with no errors

-~~~ ~---~--~-----
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8/20/98

IFiSh Larvae

Lab species Date

TOXIS ANALYSIS SUMMARY

Proportion Alive

Test Material Permit

Day 7

Protocol Test Number

WAPTL PP 8/04/98 EFF2 (%) N. CREEK EPAF 94 1981

EPA Flowchart (Chronic and Acute) 1 control

Conc Mean SD N T
Sum of
Ranks

Data transformation: Arc sine sqrt w/ adj.
X 0.000 1. 29 .081 4
X 6.250 1. 41 0.000 4 -2.846
X 12.500 1. 37 .081 4 -1.897
X 25.000 1. 33 .094 4 -.949
X 50.000 1. 41 0.000 4 -2.846
X 100.000 1. 41 0.000 4 -2.846

Data transformation: No transformation
0.000 .93 .050 4
6.250 1. 00 0.000 4 -2.846

12.500 .98 .050 4 -1. 897
25.000 .95 .058 4 -.949
50.000 1. 00 0.000 4 -2.846

100.000 1. 00 0.000 4 -2.846

NOEC LOEC TV Alpha Tail Based on

>100 >100 <1 .05 One-sided steel

24.000
22.000
20.000
24.000
24.000

24.000
22.000
20.000
24.000
24.000

Critical Sum of Ran

10

Dunnett Test:
MSE

.00369

MSO %
Reduction

from Control

6.91216

Critical T

2.41

Shapiro-wilk Test for Normality: Alpha

.01

w

.914881

Cutoff W

.884

Normal?

Yes

Bartlett Test for Equal Variance: Alpha

.01

B

9999 o

P(B) Equal Var?

No

------~-----~------,--~- ~----------._- ---- ---------- - --- ---- ---- -.----
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8/20/98

IFiSh Larvae

TOXIS ANALYSIS SUMMARY

Weight

Lab species Date Test Material Permit Protocol Test Number

WAPTL PP 8/04/98 EFF2 (%) N. CREEK EPAF 94 1981

EPA Flowchart (Chronic and Acute) 1 control

Conc Mean SO N T

Data transformation: No transformation
X 0.000 .47 .028 4
X 6.25D .51 .042 4 -1. 117

X 12.50D .51 .067 4 -1. 041
X 25.000 .48 .039 4 -.241
X 50.000 .50 .062 4 -.675
X 100.000 .51 .058 4 -1.075

NOEC LOEC TU Alpha Tail Based on

>100 >100 <1 .05 One-sided Dunnett

Critical T

2.41

Dunnett Test:

Shapiro-Wilk Test for Normality:

Bartlett Test for Equal Variance:

MSD ~
0

Reduction
MSE from Control Critical T

.00263 18.4363 2.41

Alpha W Cutoff W Normal?

.01 .971467 .884 Yes

Alpha B PCB) Equal Var?

.01 2.6647 .7515 Yes

--~------- -- ----~---- ----------
SCOEPA00027894
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APPENDIXC

REFERENCE TOXlCANT DATA
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STATIC ACUTE Ceriodaphnia dubia TOXICITY TEST

Client

Sample

Test Dates

Temp (0C)

'IN tIou.-$I:£ Sample Collection Date

N"'- Ca. 'j2.CfW...t-r£ 10J( I CAtJI Test Inititation Time

7/7/1<3- 7/q/qq. · Sour::e!Age of Organisms

Day 0 WN Day I ~ 9 Day:2 c?o

~IA

Dissolved Oxygen

D-5

C

A

B

D

C

D

Number of

Initials!--,-,--,.--I ~ 1 1r8 j---!=U~.~~--'---'~-'-----"~- -~--.l--.L...:.7--'---,'="--~--'
Date l -J(1' -t(g f fOl I--.-1Zf-<11'----------'---.:-'-"'---'-----'--L....~ ---'+-1-- ~"-'--'----'-1-'--- -----''--f-4--'

Cone. Rep.

Control

Shading represents areas for which data collection is not required.

NT '" Not Taken

Comments

____--------(jJrtf
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Parametrix Toxicology Laboratory

\.lATER FLEA TEST DATA

Test Number: 1937 ( ) Chronic (x) Acute 48 hours

Test Date: 7-Jul-98

Source: DMR Test Material: IJACL (gil)

Cant. Dai ly Survival Prop Total Max

Cone Rep No. Sex Start 1 2 3 4 5 6 End At ive Young Young

0.00 D 1 F 5 5 1.00

0.00 D 2 F 5 5 1.00

0.00 0 3 F 5 5 1.00

0.00 0 4 F 5 5 1.00

.31 0 1 F 5 5 1.00

.31 0 2 F 5 5 1.00

.31 D 3 F 5 5 1.00

.31 0 4 F 5 5 1.00

.63 0 1 F 5 5 1.00

.63 D 2 F 5 5 1.00

.63 0 3 F 5 5 1.00

.63 0 4 F 5 5 1. 00

1.25 0 1 F 5 5 1. 00

1.25 0 2 F 5 5 1. 00

1.25 D 3 F 5 5 1.00

1.25 0 4 F 5 5 1.00

2.50 0 1 F 5 2 .40

2.50 0 2 F 5 4 .80
2.50 0 3 F 5 2 .40

2.50 D 4 F 5 3 .60

5.00 D 1 F 5 0 0.00

5.00 D 2 F 5 a 0.00

5.00 0 3 F 5 a 0.00

5.00 0 4 F 5 a 0.00
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Test Date
Sample Date

Species
Test Type

7/07/98
7/07/98

Ceriodaphnia dubia
Acute . 48 hours

Parametrix Toxicology Laboratory

Test Number
Test Material

Source

1937
Sodium chloride gil
DMR
Discharge Monitoring Report

End Point

ProportIon Alive

Proportion Alive

End Point

Proportion Alive

SUMMARY

Day Tr-ans forme.t i on Cone #Reps Mean StDev % Surv

2 Arc SIne sqr t wi adj.
X 0.000 D 4 1.35 0.000
X .313 D 4 1. 35 0.000
X _625 D 4 1.35 0.000
X 1.250 D 4 1.35 0.000
X 2.500 D 4 .84 .201

5.000 D 4 .23 0.000

2 No transformation
0.000 D 4 1.00 0.000

.313 D 4 1.00 0.000

.625 D 4 1.00 O.OGO
1.250 D 4 1.00 0.000
2.500 D 4 .55 .191
5.000 D 4 0.00 0.000

X = indicates concentrations used in ca l cu La t ions

- HYPOTHESIS TEST -
Day Trans format i.ori/Analys is NOEC lOEC TU MSE MSD

-2 Arc sine sqrt wi adj.
Steel many-one rank test 1.250 2.500 80.00 .007

- PROPORTION POINT ESTIMATE

End Point

Proportion Alive

Day Method

2 Spearman-Karber

P

EC 50

Cone

2.588

95% cr

2.22 - 3.02

TU

38.64
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7/10/98- 9:56 am

Iwater Flea

TOXIS ANALYSIS SUMMARY

Lab Species Test Date Test Material Permit

WAPTL CD 7/07/98 NACL (g/l) DMR

Statistics Parameters

PROPORTION

Protocol Test Number

EPAA 91 1937

Variance:
Alpha Normality:

NOEC:

End Point:
Analysis:

Transform:
Tail:

Constant:
Root:

PA Proportion Alive
EPA Flowchart (Chronic and Acute)
Arc sine square root w/ Bartlett adj.
one-tailed, decreasing

-.01
-1. 00

1 control

.01

. 01

.05

EC/LC Method: . F (P,S,G,L,N) Superdunnet:

GROWTH

4000

End Point: GR Reproduction
Analysis: No Analysis

Transform:
Tail:

Constant: .01
Root:

Variance:
Alpha Normality:

NOEC:

.01

.01

.05

Calculate IC? N

Type Number

(Y I N) IC resamples:

Errors/Warnings

120

EC/LC 0

PROP 0

Analysis completed with no errors

Analysis completed with no errors

------------,
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Spearman-Karber Analysis for EC/LC 50

Parametrix Toxicology Laboratory

Species: Ceriodaphnia dubia
Test Material: Sodium chloride (g/l
Endpoint: Prop

Number
Conc Exposed Mortalities

0.00 20 a
.31 20 0
.63 20 0

1. 25 20 a
2.50 20 9
5.00 20 20

Spearman-Karber EC/LC 50 estimate:
95% lower confidence:
95% upper confidence:

untrimmed Spearman-Karber

2.588
2.218
3.020

Test Number: 1937
Test Date: 7/07/98

~-~~---~~---"-----~~-_._... --"-----~ ._------- --- -----j........... _+---- ---~------ -- •••. ~------- ._- -~------
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7/10/98

IceriodaPhnia

Lab Species Date

TOXIS ANALYSIS SUMMARY

Proportion Alive

Test Material Permit

Day 2

Protocol Test Number

WAPTL CD 7/07/98 NACL (gil) OMR EPAA 91 1937

EPA Flowchart (Chronic and Acute) 1 control

Sum of
Conc Mean SO N T Ranks

Data transformation: Arc sine sqrt wi adj.
X 0.000 1. 35 0.000 4
X .310 1. 35 0.000 4 0.000 18.000
X .630 1. 35 0.000 4 0.000 18.000
X 1.250 1. 35 0.000 4 0.000 18.000
X 2.500 .84 .201 4 8.679 10.000

5.000 .23 0.000 4 19.258 10.000

Data transformation: No transformation
0.000 1. 00 0.000 4

.310 1. 00 0.000 4 0.000 18.000

.63D 1. 00 0.000 4 0.000 18.000
1. 250 1. 00 0.000 4 0.000 18.000
2.50D .55 .191 4 8.679 10.000
5.00D 0.00 0.000 4 19.258 10.000

NOEC

1.25

LOEC

2.5

TU Alpha Tail Based on

80 .05 One~sided Steel

Critical Sum of Ran

10

'- Dunnett Test:

Shapiro-Wilk Test for Normality:

Bartlett Test for Equal Variance:

MSD ~
0

Reduction
MSE from control Critical T

.00676 12.7840 2.41

Alpha W cutoff W Normal?

.01 .522486 .884 No

Alpha 6 P (6) Equal Var?

.01 9999 a No

••__ • • __~__~_ ._••",. -0 _
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Page_l_of-.:L

Sample Collection Dates: f (A Dilution Media: ~ Id r.'t tJa fer
4S:JJ; n:l!:l 96..r2:JL 120 d- ') 144;2t/

Client: f<ef-!-o X

Sample LD.jSource: tJa. CI
Temperature CC) 0 ;)5 2410"

• Parametrix, Inc.
Environmental Toxicology Laboratory Ceriodaphnia dubia

Chronic Daily Survival and Offspring

Client Number: ;VIA Test Dates: 7PrI q[) -765/0, S-

Cone Rep Survival (hours) Offspring (hours)

o 24 48 72 96 120 144 168 72 96 120 144 163 Total
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. Parametrlx, Inc.
Environmental Toxicology Laboratory Paze .;Lof 30 __

Ceriodaphnla dubia
Chronic Daily Survival and Offspring

Cone Rep Survival (hours) Offspring (hours)
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\ 10-\ fI 0 [) DOD

\ D-\ 0 nO,.,) Cl 0

I 10-1 0 0 0 0 0 0

to-I () D 0 0 0 D

I 0-1 f) In D 6 D 0
\ 0-/ C () 0 0 0 0

B

G

H

A

c

1

G

F

H

1

5j (L I-D_-+--:..-+-=--4-....lL-f--l-.'.--1--=--~--+-'U--~--1--+_=_-I--~:::......+-_+_-+____+~~1
E

-- _~- .~ -- ~_--
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• Para'metrix, Inc.
Environmental Toxicology Laboratory

Ceriodaphnia dubia
Daily 'Vater Quality Parameters

Page...1. of-3

--.-'

pH Solution

Date 7/;21 X?- Y2-Z-X~ Df"3 1(Z/~ 1/z.LI 765 ~5 ¥J£ 7/;;£ -rf:n 'l;J1 7fz~

Day 0 1 1 2 2 3 3 4 4 5 5 6 6 7 7 8

C '3/l- lni<i>1 F:.caJ !ni<i>1 Fi=! tnio:u Fi=! foi",,1
.

F=J !niti3J FuW Initial F"",l wtial Eo,,] tniti:lJone F=I

Coatrol I~ l l~ 14- 1;.S 71 7.'7 1,1 7.x 7.CJ -X1 75 7.7 7(., f4'
1)1)(, S{D i$ 1.4 S.' "".1 ~.c) 1.~ '7. ~ 70 Z! 7.5 'ik 7)0 15·5
.faJ~ 74 l~ 1.'1 ~, 1.1 '({.O r.~ 7,g /.0 7.r 7.5 7,(' 710 5<.5

i·?S ~. '1 l.~ 7.4 R2--- 77 ~'I 'lei 7.1 7.& ?,~ 75 1.s- 7-0 15=?"L. I

;2,5 7.9 7.8 fC[ <Z\ 1.~ '2\·0 - - - -- - ---- -- --
r 7,CO 7.~ 7.Cf. - - -- - ..- ..--7,0 - - - - -

A6 a¥-- II t/.u- I. ....v. .-?>'?' 13Z;
...

-k2 .~
Initials -J ... /)6 ~ Ae VA ~.,...., bf:::"

g/t- Dissolved Oxygen (mg/L) Solution
Cone.

w",1 F=l leiria! Fino' [citi:l, Fizal rni~1 Fi..~1 Initial Fi..,.::JI [nj",,[ Fbi Initial FU:.>I lc..i:..:,;u FU:.>!

Ccetrcl S' \ SCl. )<.4- <6,~ ~ .2- ~,~ '2 .." '6.3- ~.o 91 'l,) ~,~ ~.3 'i?L.L

.1(27 '2.0 <i.n ~.L\- I~Z- Cb.7- Il? 'S ~,3 g.$. J,Cf ~. I f~ 8.~ ?;·3 ~.2.

~~;;6 ~,\ ~o <g,L}- S.\ ~'2 9J.2 g,Lf ~,'> ~.o ~.) ~.) ~,~ Ix.3 '?S. z,

\ ,;;2.7 'S, \ ~o 3..4- ?3. I ~.2- cR. 2- ?S ,Li ?f,l ~'Q ?J g,) ~.~ '7S', '3 ~,2.

.],~ 8·( ~o '3.tt g ~.-z., ~o --- ./
,.

.l - - - --.. ---- -
7,0 ~,:; ~.i SS Bi - --- - - --- l-'-"'- - '----- -

Initials t«: ~"....~~y.... bbr'r--~ g6 k ~ IN,v... tJ,1-\ k 4C Be;
Conductivity ("MHOS)

Cone.
~0 U 48 n 96 1::0 IJ.l 168

Hccr Hours Hoon Hour> Hoo" Hours Hour> Hours

Cont, ;)03 l.D-z.-- ,<1+ 1'1 'i \~x- 197 /0 Z-GG
q) 30 ql~O '-100% - -- ..--. --

Initials AE ~L- qJvvv rsG M ;lit AG f"!G

.. ----._----_. ~---
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Parametrix Toxicology Laboratory

~ATER FLEA TEST DATA

Test Nunber: REFTOX867 (x) Chronic ( ) Acute hours
Test Date: 21-Jul-98

Source: REF Test Material: NACL (gil)

Cant. Dai l y sur-vi va t Prop Total Max
Conc Rep No. Sex Start 2 3 4 5 6 End At ive Young YOUl'19

0.00 D 1 F 1 1 1 1.00 38
0.00 0 2 F 1 1 1 1.00 30
0.00 0 3 F 1 1 1 1.00 37
0.00 0 4 F 1 1 1 1.08 30
0.00 0 5 F 1 1 1 1.00 23
0.00 0 6 F 1 1 1 1.00 16
0.00 0 7 F 1 1 1 1.80 18
0.00 0 8 F 1 1 1 1.00 30
0.00 0 9 F 1 1 1 1.00 38

0.00 0 10 F 1 1 1 1.00 29
.31 0 1 F 1 1 1 1.00 31
.31 0 2 F 1 1 1 1.00 37
.31 0 3 F 1 1 1 1.00 34
.31 0 4 F 1 1 1 1.00 27
.31 0 5 F 1 1 1 1.00 32
.31 0 6 F 1 1 1 1.00 24
.31 0 7 F 1 1 1 1.00 38
.31 0 8 F 1 1 1 1.00 43
.31 0 9 F 1 1 1 1.00 1'5
.31 0 1,0 F 1 1 1 1.00 21
.63 0 1 F 1 1 1 1.00 25
.63 0 2 F 1 1 1 1.00 29
.63 D 3 F 1 1 1 1.80 28
.63 0 4 F 1 1 1 1.00 18
.63 0 5 F 1 1 1 1.00 25
.63 0 6 F 1 1 1 1.00 16
.63 0 7 F 1 1 1 1.00 34
.63 D 8 F 1 1 1 1.00 32
.63 0 9 F 1 1 1 1.00 26
.63 0 1'0 F 1 1 1 1.00 20

1.25 D 1 F 1 1 1 1.00 13
1.25 0 2 F 1 1 0 0.00 13
1.25 0 3 F 1 1 1 1.00 20
1.25 0 4 F 1 1 1 1.00 11
1.25 0 5 F 1 1 1 1.00 15
1.25 0 6 F 1 1 1 1.00 21
1.25 0 7 F 1 1 1 1.00 11
1.25 0 8 F 1 1 1 1. 00 40
1.25 0 9 F 1 1 1 1.00 12
1.25 D 10 F 1 1 1 1.00 16
2.50 0 1 F 1 1 0 0.80 0
2.50 D 2 F 1 0 0 0.00 0
2.50 0 3 F 1 0 0 0.00 0
2.50 0 4 F 1 0 0 0.00 0

- 2.50 0 5 F 1 0 0 0.08 0
2.50 D 6 F 1 0 0 0.00 0
2.50 0 7 F 1 1 0 0.00 a

---- ._--------~-

scoEPA00027906



Parametrix Toxicology Laboratory

WATER FLEA TEST DATA

Test NllIlber: REFTOX867 (x) Chronic ( ) Acute hours
Test Date: 21"Jul·98

Source: REF Test Material: NACL (g/l)

Cant. Dai ly Survival Prop Total Max
Conc Rep No. Sex Start 2 3 4 5 6 End At ive Young Young

2.50 D 8 F 1 0 0 0.00 0
2.50 D 9 F 1 0 0 0.00 0
2.50 D 10 F 1 0 0 0.00 0
5.00 D 1 F 1 0 0 0.00 a
5.00 0 2 F 1 0 0 0.00 0
5.00 0 3 F 1 0 0 0.00 0
5.00 0 4 F 1 a 0 0.00 0
5.00 D 5 F 1 a 0 G.GO 0
5.00 0 6 F 1 0 0 0.00 0

5.00 D 7 F 1 0 0 0.00 0
5.00 D 8 F 1 0 0 0.00 0
5.00 D 9 F 1 0 0 0.00 0
5.00 D 10 F 1 0 0 O.OG 0

_.--"._~-----
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Parametrix TOKicology Laboratory

Test Date 7121198 Test NUTtJer: REFTOX867
Sample Date 7/21/98 Test Material: Sodium chloride gil

Species Ceriodaphnia dubia SOtJrce: REF
Test Type Chronic Reference TOKicant

SUMMARY

End Point Day Trans fo rmat ion Cone #Reps Mean StDev % Surv

Proportion ALIve 2 No transformation
X 0.000 0 1:0 1.00 0.000
X .313 0 HI 1.00 0.000
X .625 0 10 1.00 0.000
X 1.2500 10 1.00 0.000
X 2.500 0 10 .20 .422
X 5.000 0 10 0.00 0.000

Proportion Alive 7 No transformation
X 0.000 0 10 1.00 0.008
X .313 0 110 1.00 0.000
X .625 0 18 1.00 0.000
X 1.250 0 ie .90 .316
X 2.500 0 10 0.00 0.000
X 5.000 0 10 0.00 0.000

Reproduction No transformation
X 0.000 0 10 28.90 7.852
X .313 0 10 30.20 8.522
X .625 0 10 25.30 5.870
X 1.250 0 10 17.20 8.741
X 2.500 0 10 0.00 0.000
X 5.000 0 110 0.00 0.000

X = indicates concentrations tJsed in calculations

- HYPOTHESIS TEST -

End Point

Proportlon ALIve

Proportion Alive

Reproduction

Day Transformation/Analysis NOEC LOEC TU

2 No transformatIon
Fisher EKact 1.250 2..500

7 No transformation
Fisher Exact 1.250 2.500

No transformation
Steel many-one rank test .625 1.250

- PROPORTION POINT ESTIMATE -

MSE

40.856

MSO

EC 50 1.928

End Point

Proportion Allve

Day Method

2 Graphical Interpolation

p Cone 95% CI TU

Proportion Alive 7 Graphical Interpolation
EC 50 1.701

- GRO~TH POINT ESTIMATE -

End Point

Reproduction

P

IC 25
Ie 50

IC

.867
1.426

95% CI

.53 - 1.34
1.08 - 1.74

-----------------,------~-.- ----_._---
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7/31/98- 8:36 am

Iwater Flea

TOXIS ANALYSIS SUMMARY

Lab Species Test Date Test Material Permit

WAPTL CD 7/21/98 NACL (g/l) REF

statistics Parameters

PROPORTION

Protocol Test Number

EPAF 94 REFTOX867

Variance:
Alpha Normality:

NOEC:

End Point:
Analysis:

Transform:
Tail:

Constant:
Root:

PA Proportion Alive
Fisher Exact
No transformation
one-tailed, decreasing

-.01
O. 00

.01

.01

.05

EC/LC Method: F (P,S,G,L,N)

GROWTH

Superdunnet: 4000

Variance:
Alpha Normality:

NOEC:

End Point:
Analysis:

Transform:
Tail:

Constant:
Root:

Calculate IC? Y

GR Reproduction
EPA Flowchart (Chronic
No transformation
One-tailed, decreasing

-.01
0.00

(Y, N)

and Acute)

Ie resamples:

1 control

.01

.01

.05

120

Errors/Warnings

Type Number

EC/LC 0 Analysis completed with no errors

IC 0 Analysis completed with no errors

PROP 0 Analysis completed with no errors

GROW 0 Analysis completed with no errors

scoEPA00027909



Inhibition Concentration (Iep) Using Linear Interpolation Analysis

Parametrix Toxicology Laboratory

Species: Ceriodaphnia dubia
Test Material: Sodium chloride (gil)
Endpoint: Total young

Pooled Proportion
Concentration Mean Mean Response

0.0000 28.9000 29.5500 0.0000
0.3125 30.2000 29.5500 0.0000
0.6250 25.3000 25.3000 0.1438
1. 2500 17.2000 17.2000 0.4179
2.5000 0.0000 0.0000 1.0000
5.0000 0.0000 0.0000 1.0000

Test Number: REFTOX867
Test Date: 7/21/98

Estimated 95% Confidence Limits
p Value Concentration Lower Upper

25 0.8671 0.597 1.374
50 1.4262 1.114 1.708

Note: # bootstrap resamplings 120

o 0

p
r 0.92
o
P
o
r
t
i 0.69
o
n

r
e
s 0.46
p 0

0

n
s
e

0.23

0

0.00 0 • 0

0.0 1.2 2.4 3.6 4.8
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Graphical Interpolation Analysis For EC/LC

Parametrix Toxicology Laboratory

Species: Ceriodaphnia dubia
Test Material: Sodium chloride (g/l)
Endpoint: Day2

Pooled Proportion
Concentration Mean Mean Response

0.0000 0.0000 0.0000
0.3125 0.0000 0.0000 0.0000
0.6250 0.0000 0.0000 0.0000
1. 2500 0.0000 0.0000 0.0000
2.5000 0.8000 0.8000 0.8000
5.0000 1.0000 1. 0000 1.0000

Test Number: REFTOX867
Test Date: 7/21/98

Note: Quantal data were input.
Note: Proportion response computed by applying Abbott's formula to the

pooled means.

P Value

50

Estimated
Concentration

1.9278

p OJr 0.91
0

P 0

0

r
t 0.68
i
0

n

r 0.45
e
s
p
0

n 0.23
s
e

0.00 0 ••••••••••••• 0 •••••.•••••••• 0

-0.505 -0.213 0.079

Log(lO) Concentration

0.371 0.662
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7/31/98

lceriodaPhnia

TOXIS ANALYSIS SUMMARY

Oay2 Day 2

Lab Species Date Test Material Permit Protocol Test Number

WAPTL CD 7/21/98 NACL (g/l) REF EPAF 94 REFTOX867

Fisher Exact

1.25 2.5

Transformation

No transformation

NOEC LOEC TU

Prop.
Cone Alive P

X 0.000 1.00
X .31D 1. 00 1.000
X .63D 1. 00 1. 000
X 1. 250 1.00 1. 000
X 2.50D .20 .000
X 5.000 0.00 .000

Alpha Tail Based on

.05 one-sided Fisher Exact

---- --~~._-----~~.- "-- -- - -~._-- -_.---_._----~-
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7/31/98

IceriodaPhnia

TOXIS ANALYSIS SUMMARY

Reproduction

Lab Species Date Test Material Permit Protocol Test Number

WAPTL CD 7/21/98 NACL (gil) REF EPAF 94 REFTOX867

EPA Flowchart (Chronic and Acute) 1 control

Conc Mean SO N T
Sum of
Ranks

Data transformation: No transformation
X 0.000 28.90 7.852 10
X .310 30.20 8.522 10 -.455 110.500
X .630 25.30 5.870 10 1.259 88.500
X 1. 250 17.20 8.741 10 4.093 69.500
X 2.500 0.00 0.000 10 10.110 55.000
X 5.000 , 0.00 0.000 10 10.110 55.000

One-sided Steel

NOEC

.625

LOEC

1. 25

TU Alpha

.05

Tail Based on critical Sum of Ran

75

Dunnett Test:

Kolmogorov Test for Normality:

Bartlett Test for Equal Variance:

MSO ~
0

Reduction
MSE from Control critical T

40.855 22.6406 2.289

Alpha 0 Cutoff 0 Normal?

.01 .197949 .132 No

Alpha B P (B) Equal Var?

.01 9999 0 No
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7/31/98- 8:38 am

Iwater Flea

TaXIS ANALYSIS SUMMARY

Lab Species Test Date Test Material Permit

WAPTL CD 7/21/98 NACL (gil) REF

statistics Parameters

PROPORTION

Protocol Test Number

EPAF 94 REFTOX867

Variance:
Alpha Normality:

NOEC:

End Point:
Analysis:

Transform:
Tail:

Constant:
Root:

PA Proportion Alive
Fisher Exact
No transformation
One-tailed, decreasing

-.01
0.00

.01

.01

.05

EC/LC Method: F (P,S,G,L,N)

GROWTH

Superdunnet: 4000

Variance:
Alpha Normality:

NOEC:

End Point:
Analysis:

Transform:
Tail:

Constant:
Root:

Calculate Ie? Y

GR Reproduction
EPA Flowchart (Chronic
No transformation
One-tailed, decreasing

-.01
0.00

(Y, N)

and Acute)

IC resamples:

1 control

.01

.01

.05

120

Errors/Warnings

Type Number

EC/LC a Analysis completed with no errors

IC 0 Analysis completed with no errors

PROP 0 Analysis completed with no errors

GROW a Analysis completed with no errors

scoEPA00027914



Inhibition Concentration (ICp) Using Linear Interpolation Analysis

Parametrix Toxicology Laboratory

Species: ceriodaphnia dubia
Test Material: Sodium chloride (g/l)
Endpoint: Total young

Test Number: REFTOX867
Test Date: 7/21/98

Concentration

0.0000
0.3125
0.6250
1.2500
2.5000
5.0000

Mean

28.9000
30.2000
25.3000
17.2000

0.0000
0.0000

Pooled
Mean

29.5500
29.5500
25.3000
17.2000
0.0000
0.0000

Proportion
Response

0.0000
0.0000
0.1438
0.4179
1.0000
1.0000

P Value
Estimated

Concentration
95% Confidence Limits

Lower Upper

25
50

0.8671
1.4262

0.533
1. 081

1.337
1. 739

Note: # bootstrap resamplings = 120

o 0

p
r 0.92
o
p
o
r
t
i 0.69
o
n

r
e
5 0.46
P 0

0

n
s
e

0.23

0

0.00 0 . 0

0.0 1.2 2.4 3.6 4.8

.~~~ ----------------.---._--_.~---~---------

SCOEPA00027915



Graphical Interpolation Analysis For EC/LC

Parametrix Toxicology Laboratory

Species: Ceriodaphnia dubia
Test Material: Sodium chloride (g/l)
Endpoint: End

Pooled Proportion
Concentration Mean Mean Response

0.0000 0.0000 0.0000
0.3125 0.0000 0.0000 0.0000
0.6250 0.0000 0.0000 0.0000
1. 2500 0.1000 0.1000 0.1000
2.5000 1.0000 1.0000 1.0000
5.0000 1.0000 1.0000 1. 0000

Test Number. REFTOX867
Test Date: 7/21/98

Note: Quantal data were input.
Note: Proportion response computed by applying Abbott's formula to the

pooled means.

P Value

50

p
r 0.91
o
p
o
r
t 0.68
i
o
n

r 0.45
e
s
p
o
n 0.23
s
e

Estimated
Concentration

1. 7010

., 0

o ...•.......... 0

0.00 0 •••••.••••••. 0

-0.505 -0.213 0.079

Log(10) Concentration

0.371 0.662

---------- -- ----,----._---------------------- ------~-----------
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7/31/98

IceriodaPhnia

Lab Species Date

TaXIS ANALYSIS SUMMARY

proportion Alive

Test Material Permit

Day 7

Protocol Test Number

EPAF 94WAPTL CD 7/21/98 NACL (g/l) REF REFTOX867

[ Fisher Exact

Transformation

No transformation

Prop.
Conc Alive

X 0.000 1. 00
X • 3 ~o 1. 00
X .630 1. 00
X 1.250 .90
X 2.500 0.00
X 5.000 0.00

P

~.ooo

1.000
.500
.000
.000

NOEC
( -.

1.25

- -~.

LOEC

2.5

TU Alpha

.05

Tail

One-sided

Based on

Fisher Exact

-~.. _._.... - ----~~~ ---------------------
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7/31/98

IceriodaPhnia

TOXIS ANALYSIS SUMMARY

Reproduction

Lab species Date Test Material Permit Protocol Test Number

WAPTL CD 7/21/98 NACL (gil) REF EPAF 94 REFTOX867

EPA Flowchart (Chronic and Acute) 1 control

Conc Mean so N T
Sum of
Ranks

Data transformation: No transformation
X 0.000 28.90 7.852 10
X .31D 30.20 8.522 10 -.455 110.500
X .63D 25.30 5.870 10 1. 259 88.500
X 1.250 17.20 8.741 10 4.093 69.500
X 2.500 0.00 0.000 10 10.110 55.000
X 5.000 0.00 0.000 10 10.110 55.000

NOEC LOEC TU Alpha Tail Based on Critical Sum of Ran

.625 1. 25 .05 One-sided steel 75

Dunnett Test:

Kolmogorov Test for Normality:

Bartlett Test for Equal Variance:

MSD 9,
Q

Reduction
MSE from Control Critical T

40.855 22.6406 2.289

Alpha D Cutoff 0 Normal?

.01 .197949 .132 No

Alpha B PCB) Equal Var?

.01 9999 0 No

~--~~~-- -------- ------~----------~ - ------------- ---~~~-
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3.00

2.50

2.00

mo
U1
o
is
r
z
~ 1.00

..=::

0.50

0.00

c

Control Chart for chronic Ceriodaphnia dubia

Upper Control Limit'" 2.23

Arith Mean > 1.51

Lower Control Lirnit > 0.78

SCOEPA00027919



Parametrix, Inc.
5808 Lake Washington Blvd

Kirldand, WA 98033

Parametrix, Inc.
Environmental Toxicology Laboratory

Pimephales promelas
CHRONIC DAILY ~IONITORlNG

Client

Sample

Collection Dates _--!.I',~'~!~:::.-- _

DayO Day 1

Temp CDC) .;L l) )...L
Day2

~-c

Day3

25""
Day4....;j.

DayS

c?2
Day 6

~f:"
Day7

ZL1

S/t..- pH

Cone. Rep. Initial! Initial Final , Initial Final I Initial Final Initial Final Initial Final Initiav¥inaI Final

Control S, I I ~ 0 I7· 7 I 7.q 7,7 1'7 ~ I 7,] If:! I B'.O 7.9: :l,G .7> r071 -t.e
l'loS I li', J I -O.() 7·9 1""7. '9' 17(/'1 I 78 I 7.. iJ 7'011.9 7f5 :> ,0 1.0 11~71 ..,g

, ;l.,{ 'F;'. I I .() 7.'111,'1 1" I '7 P, I 7,'/ 7.'d 7. '1/7S I .0 I 7.t;. I~,I ·1.?<
.5 Y; I 0 17-/1250 'r7,g 7:1 7q 7..ti 7.'1 I/cr Ig.o 7(. I 7-' 7,Q

j "'. I X. ! I .f) ;.01- I.e, I .-- .., - I- i- - I - 1- -,v

.J-. C :>1"' I~ )( - / - -I I - 1- - -- -- --I I I I i I 1 I ,
1

I I I I I ,
1 I I I

I I I I I I 1

I I I I I I I I
1 I Dissolved Oxygen (rng/L)

Initial I Initial Final I Initial Final Initial Final Initial Final Initial Final Initia ~al Final

Control I ! 9.2.- 1 g. 0 7.7 7.'1 7.'6 I tJ.2.- I~.L If-l 17 ~ 1<.6 • \ 17.7 6.0 ~ fu t.3
1.J.5 1', I ,g.O .01-'.7 11.5 S. f 7.'lIZ&f 7.8 -,,9 !7.g Ifl.LJ ~ "7~

, ,),6 S.I , J .t ( ./ 11.Q 7.5" t;'.1 7-'1 7.<t '"> I 17.1 17·7 17_8 IK it.l

? I «. i I . f . ~ 7,Q 7,~1 fll 7..'1 ~u 77 '7S" 7.5 77 U 1.--
1.0 >(1 1

. \ 7.9 - 7·ql -., - - 1--- - - -
;), 0 ~.ol-J/.q - -- I - - ~ ...-

1 I - -- -
r ,

Specific Conductivity GuS)

Initial 1 2 3 4 5 6 Ftnal

Control 3\~\ :5 2-7 "33,~ J't1 3SJ ~"3~ J':f(. 5'fL1
100% .?~11 C 40 4cJ ~ - - - --

Initials fr€ \,..J!7.J,:)fl ~&: B'£ ftt PN ~ ~ k M £1P ~ ~

Date 1/1(" I -y11 '7J,/ 7tz.- 1/;z-I'7hJ 7h-I ~jr{ fJJH 11/5 1r5 7~ v7/;, 7{n
I I f I f I

/'IT '" Not Taken

'-~-'----~ ,----- ~~ ... --------- _.. - -_..--
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Parametrix, Inc.
Environmental Toxicology Laboratory

Pimephales promelas
Chronlc Daily Survival

Paramezrix; Inc.

5808 Lake Washillgton Blvd. ."I.E.

E"lrkland, WA 98033

r>

No. of Survivors
Cone. Rep. 0 24 48 72 96 110 144 168

Control I A \ C (0 fa /D 10 10 10 I to
B Ie /0 10 Jr-. Ii) 10 /0 /()

c/ - .'-'

I
VD

I i,-;2 C) V1 I/.. I A I Iii IIJ 10 fO f(j I In 10 I 10
i

B 10 , 0 10 fQ I 10 fo I /0 to
C/ I I

, I/D I I
1)0 CI I c. I A ru /0 10 I /0 /0 I iO I /0 I 10

.) I B Ie I /0 fO I 10 r{") to f{) 10
I c/ I I
I/D I I I I I

.5"", Ii- I A \ r I to 10 /0 I ro 10 /0 I /0V
../

B In 10 if\ !O I tD I 1'0 I 10 to
c/ I I

I/D I I I I I
Luc- t i. I A 10 I 1- 9 0-/ I 0 c) I 0 0 0

J B fo 6 -(0 0 0 1'1 0 I G ()

y/
....

I
I/D I I I

-?v.,/f.,. A \0 I 0 ~r() 0 0 0 0 I 0 I 0
J

B [() 0-/0 0 0 0 o 0 6
.C/

VD I
A

B
C
D I
A I
B
C

D
Initials '- )[} I-Y II .bd/ I !JM /i.I ~- tf.t, )!,f;
Date 7//0 1/rr --;/rz-- ~/II ~/,'1 "1!rcj ~!Ji 1/n

f I
. /

Comments

----~ -------~~-
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Client' ..

Conc.jRep. Pan No. Foil weight (mg) Fqil & (O~1anism Organism
weight mz weight 7mg)

(!~+ret If r3 C;, '?f'3 J~ /9 ~~ ... /p (l.¥-~'J~ ..

8 /4 q,xl /33Cf 3rS~

I I)~.q ft" A 75 /0.8/ /LJ, o c. :s 2..,<
B 7 0 9, C;I / 3~ ~2.. ~.2:::d~1 ~

·26 «l: Pr 77 '6.99 /d /9 3 . 2..0
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Parametrix Toxicology Laboratory

FISH TEST DATA

Test Number: REFTOX866 (x) Chronic ( ) Acute hours
Test Date: 10-Jul-98

Source: REF Test Material: KCL (gil)

Cont. Daily Survival Prop \leight
Cone Rep No. Start 2 3 4 5 6 End Al ive IFish

0.00 D 1 W 10 10 10 1.00 .33600
0.00 D 2 11:) 10 10 10 1.00 .35800

.13 D 1 10 10 10 10 1.00 .32500

.13 D 2 10 10 10 10 1.00 .38100

.25 0 1 10 10 10 10 1.00 .32000

.25 D 2 10 10 10 10 1.00 .33500

.50 D 1 110 10 10 10 1.00 .31900

.50 D 2 18 10 10 10 1.00 .34500
1.00 D 1 10 0 0 0 0.80
1.00 0 2 10 0 0 0 0.00
2.00 0 1 10 a a a 0.00
2.00 0 2 10 8 0 0 0.00
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Parametrix Toxicology Laboratory

Test Date 7/10/98 Test N~er: REFTOX866
Sample Date 7/10/98 Test Material: Potassium chloride gil

Species Pimephales promelas Source: REF
Test Type Chronic Reference Toxicant

SUMMARY

End Point Day Transformation Conc #Reps Mean StDev % Surv

Proportion ALIve -2 Arc s me sqrt wi adj.
X 0.000 0 2 1.41 0.000
X .125 0 2 1.41 0.000
X .250 0 2 1.41 0.000
X .500 0 2 1.41 0.000

1.000 D 2 .16 0.000
2.000 D 2 .16 0.000

Proportion Alive 2 No transformation
0.000 0 2 1.00 0.000

.125 0 2 1.00 0.000

.250 0 2 1.00 0.000

.500 0 2 1.00 0.000
1. 000 0 2 0.00 G.GOO
2.000 0 2 0.00 0.000

Proportion Alive 4 Arc sine sqrt wi adj.
X 0.008 0 2 1.41 0.000
X .125 0 2 1.41 0.000
X .250 0 2 1.41 0.000
X .500 D 2 1.41 0.000

1.0000 2 .16 0.000
2.000 0 2 .16 0.000

Proportion Alive 4 No transformation
0.000 0 2 1.00 0.000

.125 0 2 1. 00 0.000

.250 0 2 1.00 0.000

.500 0 2 1.00 0.000
1. 000 0 2 0.00 0.000
2..000 0 2 0.00 0.000

Proportion Alive 7 Arc sine sqrt w/ adj.
X 0.000 0 2 1.41 0.000
X .125 D 2 1.41 0.000
X .250 0 2 1.41 0.000
X .500 0 2 1.41 0.000

1.000 0 2 .16 0.000
2.000 0 2 .16 0.000

Proportion Alive 7 No transformation
0.000 0 2 1.I:lO 0.000

.125 D 2 1.00 0.000

.250 0 2 1.00 0.000

.500 0 2 1.00 0.000
~ 1.000 0 2 0.00 0.000

2.000 0 2 0.00 0.000

'""" Weight No transformation
X 0.000 D 2 .35 .016
X .125 0 2 .35 .040
X .250 D 2 .33 .011
X .500 D 2 .33 .018

X indicates concentrations used in calculations

HYPOTHESIS TEST -

End Point Day Transformation/Analysis HOEC LOEC TU MSE MSO

Proportion ALIve 2 Arc sine sqrt wi adj.
Dunnett + t-test

Proportion Alive 4 Arc sine sqrt w/ adj.
Dunnett + t-test

Proportion Alive 7 A'rc sine sqrt w/ adj.

scoEPA00027924



Weight

Dunnett + t-test

No transformation
Dunnett > .508 > .580 < .801

- PROPORTION POINT ESTIMATE -

End Point Day Method P Cone 95% CI TU

Proport10n Allve 2 GraphIcal InterpolatIon
EC 50 .787

Proportion Alive 4 Graphical f,nterpolation
EC 50 .707

Proport i on Ali ve 7 Graph i ca l Interpolation
EC 58 .707

~~~~~~~-~--_.-----------~-
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7/27/98- 4:04 pm TOXIS ANALYSIS SUMMARY

jFiSh Larvae

Lab species Test Date Test Material Permit Protocol Test Number

WAPTL PP 7/10/98 KCL (g/l) REF EPAF 94 REFTOX866

statistics Parameters

PROPORTION

.01

.01

.05

1 control

Variance:
Alpha Normality:

NOEC:

PA Proportion Alive
EPA Flowchart (Chronic and Acute)
Arc sine square root w/ Bartlett adj.
One-tailed, decreasing

-.01
-1. 00

End Point:
Analysis:

Transform:
Tail:

Constant:
Root:

EC/LC Method: F (P/S/G/L/N) Superdunnet: 4000

GROWTH

Variance:
Alpha Normality:

NOEC:

End Point:
Analysis:

Transform:
Tail:

Constant:
Root:

GW Weight
EPA Flowchart (Chronic
No transformation
One-tailed, decreasing

-.01
0.00

and Acute) 1 control

.01

.01

.05

Calculate IC? Y (Y/N) IC resamples: 120

-,
Errors/Warnings

~ Type Number

EC/LC 0 Analysis completed with no errors

IC 71

PROP 40

No linear interpolation estimate can be calculated - none
of the group response. means < 100~p % of the control
response me
No variation in the data
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Graphical Interpolation Analysis For EC/LC

Parametrix Toxicology Laboratory

species: Pimephales promelas
Test Material: Potassium chloride (gil)
Endpoint: Day2

Pooled Proportion
Concentration Mean Mean Response

0.0000 0.0000 0.0000
0.1250 0.0000 0.0000 0.0000
0.2500 0.0000 0.0000 0.0000
0.5000 0.0000 0.0000 0.0000
1. 0000 1. 0000 1.0000 1.0000
2.0000 1.0000 1. 0000 1.0000

Test Number: REFTOX866
Test Date: 7/10/98

Note: Quantal data were input.
Note: Proportion response computed by applying Abbott's formula to the

pooled means.

P Value

50

,--. p
r 0.91
o
p
o
r
t 0.68
i
o
n

Estimated
Concentration

0.7071

o ...•...•••... 0

r-, r 0.45
e
s
p
o
n 0.23
s
e

0.00 0 •••••••••••••• 0 ••••••••••••• 0 1

-0.903 -0.611 -0.319

Log(lO) Concentration

-0.027 0.265

--~'~----- - ---,----- ----------------
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7/27/98

!FiSh Larvae

TOXIS ANALYSIS SUMMARY

Day2 Day 2

Lab species Date Test Material Permit Protocol Test Number

WAPTL PP 7/10/98 KCL (gil) REF EPAF 94 REFTOX866

EPA Flowchart (Chronic and Acute) 1 control

Transformation Cone Mean SO N

Arc sine sqrt w/ adj.
X 0.000 1. 4l 0.000 2
X .130 1. 41 0.000 2
X .250 1. 41 0.000 2
X .500 1. 41 0.000 2

1.000 .16 0.000 2
2.000 .16 0.000 2

No transformation
0.000 1. 00 0.000 2

.130 1. 00 0.000 2

.250 1. 00 0.000 2

.500 1. 00 0.000 2
1.000 0.00 0.000 2
2.000 0.00 O.DOO 2

~ Error occurred during statistics:

No variation in the data

----~"~~-~~~~~-- - --------_.. _----~---
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7/27/98- 4:05 pm TOXIS ANALYSIS SUMMARY

IFiSh Larvae

Lab Species Test Date Test Material Permit Protocol Test Number

WAPTL PP 7/10/98 KCL (g/l) REF EPAF 94 REFTOX866

Statistics Parameters

PROPORTION

.01

.01

.05

1 control

variance:
Alpha Normality:

NOEC:

PA Proportion Alive
EPA Flowchart (Chronic and Acute)
Arc sine square root w/ Bartlett adj.
one-tailed, decreasing

-.01
-1. 00

End Point:
Analysis:

Transform:
Tail:

Constant:
Root:

EC/LC Method: F (P,S,G,L,N) Superdunnet: 4000

GROWTH

Variance:
Alpha Normality:

NOEC:

End Point:
Analysis:

Transform:
Tail:

Constant:
Root:

GW Weight
EPA Flowchart (Chronic
No transformation
One-tailed, decreasing

-.01
0.00

and Acute) 1 control

.01

.01

.05

Calculate IC? Y (Y,N) IC resamples: 120

Errors/Warnings

Type Number

EC/LC 0 Analysis completed with no errors

rc 71

PROP 40

No linear interpolation estimate can be calculated - none
of the group response,means < 100-p % of the control
response me
No variation in the data

-. _._._---- ._------.__._----~
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Graphical Interpolation Analysis For ECILC

Parametrix Toxicology Laboratory

Species: Pimephales promelas
Test Material: Potassium chloride (gil)
Endpoint: Day4

Pooled Proportion
Concentration Mean Mean Response

0.0000 0.0000 0.0000
0.1250 0.0000 0.0000 0.0000
0.2500 0.0000 0.0000 0.0000
0.5000 0.0000 0.0000 0.0000
1.0000 1.0000 1-0000 1.0000
2.0000 1. 0000 1.0000 1.0000

Test Number: REFTOX866
Test Date: 7/10/98

Note: Quantal data were input.
Note: Proportion response computed by applying Abbott's formula to the

pooled means.

~.

P Value

50

p
r 0.91
o
p
o
r
t 0.68
i
o
n

r 0.45
e
s
p
o
n 0.23
s
e

Estimated
Concentration

0.7071

o 0

0.00 a 0 0

-0.903 -0.611 -0.319

Log(10) Concentration

-0.027 0.265

---------,-~------~- ---------. . --~--- ---._-------
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7/27/98

IFiSh Larvae

TOXIS ANALYSIS SUMMARY

Day4 Day 4

Lab Species Date Test Material Permit Protocol Test Number

WAPTL pp 7/10/98 KCL (gil) REF EPAF 94 REFTOX866

EPA Flowchart (Chronic and Acute) 1 control

Transformation Conc Mean SO N

Arc sine sqrt w/ adj.
X 0.000 1. 41 0.000 2
X .130 1. 41 0.000 2
X .250 1. 41 0.000 2
X .500 1. 41 0.000 2

1.000 .16 0.000 2
2.000 .16 0.000 2

No transformation
0.000 1. 00 0.000 2

.130 1. 00 0.000 2

.25D 1. 00 0.000 2

.5OD 1. 00 0.000 2
1. 000 0.00 0.000 2
2.000 0.00 0.000 2

,~ Error occurred during statistics:

No variation in the data

-,
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7/27/98- 4:02 pm

lFiSh Larvae

TaXIS ANALYSIS SUMMARY

Lab Species Test Date Test Material Permit Protocol Test Number

WAPTL PP 7/10/98 KCL (g/l) REF EPAF 94 REFTOX866

statistics Parameters

PROPORTION

Variance:
Alpha Normality:

NOEC:

End Point:
Analysis:

Transform:
Tail:

Constant:
Root:

PA Proportion Alive
EPA Flowchart (Chronic and Acute)
Arc sine square root w/ Bartlett adj.
one-tailed, decreasing

-.01
-1. 00

1 control

.01

.01

.05

EC/LC Method: F (P,S,G,L,N)

GROWTH

Superdunnet: 4000

Variance:
Alpha Normality:

NOEC:
,~

End Point:
Analysis:

Transform:
Tail:

Constant:
Root:

Calculate IC? Y

GW Weight
EPA Flowchart (Chronic
No transformation
one-tailed, decreasing

-.01
0.00

(Y, N)

and Acute)

IC resamples:

1 control

.01

.01

.05

120

Type Number

Errors/Warnings

EC/LC 0

Ie 71

PROP 40

Analysis completed with no errors

No linear interpolation estimate can be calculated - none
of the group response ,means < 100-p % of the control
response me
No variation in the data
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Graphical Interpolation Analysis For EC/LC

Parametrix Toxicology Laboratory

species: Pimephales promelas
Test Material: Potassium chloride (g/l)
Endpoint: Prop

Pooled Proportion
Concentration Mean Mean Response

0.0000 0.0000 0.0000
0.1250 0.0000 0.0000 0.0000
0.2500 0.0000 0.0000 0.0000
0.5000 0.0000 0.0000 0.0000
1.0000 1. 0000 1. 0000 1.0000
2.0000 1.0000 1.0000 1. 0000

Test Number: REFTOX866
Test Date: 7/10/98

Note: Quantal data were input.
Note: Proportion response computed by applying Abbott's formula to the

pooled means.

P Value

50

p
r 0.91
o
p
o
r
t 0.68
i
o
n

r 0.45
e
s
p
o
n 0.23
s
e

Estimated
Concentration

0.7071

o 0

0.00 0 •••••••••••••• 0 ••••••••••••• 0

-0.903 -0.611 -0.319

Log(lO) Concentration

-0.027 0.265

----~----------~--------- --- -- ._----~-----.-
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7/27/98

IFiSh Larvae

Lab Species Date

TOXIS ANALYSIS SUMMARY

Proportion Alive

Test Material Permit

Day 7

Protocol Test Number

WAPTL PP 7/10/98 KCL (g/l) REF EPAF 94 REFTOX866

EPA Flowchart (Chronic and Acute) 1 control

Transformation Conc Mean SD N

Arc sine sqrt w/ adj.
X 0.000 1.41 0.000 2
X .130 1.41 0.000 2
X .25D 1. 41 0.000 2
X .50D 1. 41 0.000 2

1.000 .16 0.000 2
2.000 .16 0.000 2

No transformation
0.000 1. 00 0.000 2

.130 1. 00 0.000 2

.250 1. 00 0.000 2

.500 1. 00 0.000 2
1.000 0.00 0.000 2
2.000 0.00 0.000 2

........, Error occurred during statistics:

No variation in the data
........,

~~---~.-- .--~---------------- - ~--------
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Control Chart for acute Pimephales promelas
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Control Chart for chronic PimephaJes promelas
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APPENDIXD

CHAIN-OF-CUSTODY FORMS AND
INITIAL WATER QUALITY PARAMETERS

-------- .--~-------- ------------------~--
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North Creek Anaiytical » Portland Subcontract Order
P808021

Sending Laboratory Receiving Laboratory

. -'. rth Creek Analytical - Portland

J5 SWNimbus Ave.
Beaverton, OR 97008

Parametrix, Inc.
5808 Lake Washington Blvd. NE
Kirkland, WA 98033

Phone: 503/906-9200
Fax: 503/906-9210
Project Manager: Mary A. Fritzmann Smith

Phone: 425-822-8880
Fax: 425-889-8808

Subcontract Order Comments

08/03/9814:10

Comments

I

[Bioassay

Lab NumberDue

8/17/98

Sample/Analysis Information

8/3/98 I
8/4/98 ISubcontract Outside

Sampled/ Analysis Requested
Expires

i Sample Name I Matrix

_lp808021-01 j_w_a_te_r_--+-__----,f---- --+-__-----! -+-- ---1

i

Released~ cU,lufj'o.teelJ)Cf8 Received

Released By Date _ _ 0 ate Page I of I

-----~------~-~~ --------- - - -- - ----
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North Creek Analytical - Portland Subcontract Order
P8080n

Sending Laboratory Receiving Laboratory

• ....rth Creek Analytical - Portland
9405 SW Nimbus Ave.
Beaverton, OR 97008

Pararnetrix, lac .
5808 Lake Washington Blvd. NE
Kirkland, WA 98033

Phone: 503/906-9200
Fax: 503/906-9210
Project Manager: Mary A. Fritzrnann Smith

Phone: 425-822-8880

Fax: 425-889-8808

Subcontract Order Comments

08/05/98 10:15

Sample/Analysis Information

IBIoassay8119/98 II 8/6/98 ISubcontract Outside

ISample Name Matrix Sampled! I Analysis Requested Due I Lab Number IContainer I Comments
Expires I II I

!P808072-01 Water 815/98 I I IA I
I I

Page 1 of 1

Received By,Dateg-5-~5Released By ~Z1l1k~

Released By Date Received By Date _
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North Creek Analytical- Portland Subcontract Order
P808132

Sending Laboratory Receiving Laboratory

th Creek Analytical - Portland
9405 SWNimbus Ave.
Beaverton,OR 97008

Parametrix, Inc.
5808 Lake Washington Blvd. NE
Kirkland, WA 98033

Phone: 503/906-9200
Fax: 503/906-9210
Project Manager: Mary A. Fritzmann Smith

Phone: 425-822-8880
Fax: 425-889-8808

Subcontract Order Comments

08/07/98 10:20

Sample/Analysis Information

Comments

IBioassay

I Container i
! I
IA !

Lab NumberSample Name i Matrix I S:~~~ledJl' Analysis .·(;;·,~ed jl Due
I ~xplres

-ii-p-go-S-n-2-.0-1- i;\':H~r_~u l_.'~·"~l! - I -.--.---._-_--+1---+-----------+---+--------~--~4

iii 8/8198 ISubcontract Outside I 8J21198

Released By ~~D'ten-93 Received 8¥=lJJ'1!4IDate gItAt
Released By Date Received By Date Page 1 of 1
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l'<dametrix Environmental Toxicology Laboratory
5808 Lake Washington Boulevard NE, Suite 200
Kirkland, WA 98033

INITIAL WATER QUALITY PARAMETERS

SAMPLE #1

Date Sample Collected: '9 I~ 1'7 'i"

Date Sample Received: ~/ '-l lq~

Temperature cae): Zt.

Salinity (ppt): 0

Dissolved Oxygen (mgjL):

pH: 1.:S
Conductivity (,uS): 15"'6

Hardness (mg/L CaCO):

Alkalinity (mgjL CaCD):

Residual Chlorine (mgjL): o, (;)1{

Ammonia (mgjL): (J
Initials: .J~

NT= Not Taken

Rev. 2/20/96

CLIENT: /JG!4, ~+(J

SAMPLE #2

Date Sample Collected: tj

Date Sample Received: eIt I r
Temperature (0C): i 2.-
Salinity (ppt): ()

Dissolved Oxygen (mg/L): 2. I
pH: 7.~

Conductivity (,uS): l/~ I
Hardness (mgjL CaCD): 1&0

Alkalinity (mg/L CaCD): a )..
Residual Chlorine (mgjL): O. 0 .?
Ammonia (mg/L): <. I
Initials: v;1

CLIENT NO: 5:)- I 94 s- 10 Cen)

Date Sample Collected:

Date Sample Received: ~ fj

Temperature caC): I 5:
Salinity (ppt): CJ

Dissolved Oxygen (mgjL): 7, q
pH: }.)

Conductivity (,uS): 25' ?-

Hardness (mgjL CaCD): ~I CJ

Alkalinity (mgjL CaCD): ;;(~

Residual Chlorine (mg/L): 0 . 0 J
Ammonia (mg/L): .c. (
Initials: 0 (7
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Final Report

Toxicity Evaluation of an Effluent to
Ceriodaphnia dubia and PimephaJes promelas
Prepared for:
North Creek Analytical

August 1997

Pararnetrix, Inc.
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TOXICITY EVALUATION OF AN EFFLUENT TO

Ceriodaphnia dubia AND Pimephales promelas

Prepared for

NORTH CREEK ANALYTICAL
9405 SW Nimbus Avenue

Beaverton, Oregon 97008-7132

Prepared by

PARAMETRIX, INC.
5808 Lake Washington Blvd. NE

Kirkland, Washington 98033

AUGUST 1997
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EXECUTIVE SUMMARY OF TEST CONDITIONS AND RESULTS

Dual endpoint Ceriodaphnia dubia and Pimephales promelas bioassays.

Test Title:

Testing Dates:

Test Facility:

Test Sponsor:

Test Material:

Test Species:

Source:

Test Type:

Duration:

Toxicity Evaluation of an Effluent to Ceriodaphnia dubia and
Pimephales promelas

Ceriodaphnia dubia: 5-11 August 1997
Pimephales promelas: 5-12 August 1997

Parametrix, Inc.; 5808 Lake Washington Boulevard NE; Kirkland,
Washington 98033

Ms. Mary Smith; North Creek Analytical; 9405 SW Nimbus
Avenue; Beaverton, Oregon 97008-7132

Effluent samples collected on 4, 6, and 8 August 1997

Ceriodaphnia dubia (Water flea)
Pimephales promelas (Fathead minnow)

Ceriodaphnia dubia: Laboratory stock cultures
Pimephales promelas: Aquatic BieSystems: Fort Collins, Colorado

Dual endpoint for Ceriodaphnia dubia and Pimephales promelas

Ceriodaphnia dubia: 48 hours and 6 days
Pimephales promelas: 48 hours and 7 days

Test Concentrations: 0, 6.25, 12.5, 25, 50 and 100% effluent

Parametrix; Inc. iv August 1997
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Summary of 48-hour results:

Ceriodaphnia dubio Pimephales promelas

Evaluation Survival (% Effluent) Survival (% Effluent)

NOEC 50% 100%

LOEC 100% >100%

LC50 82% >100%

Summary of chronic results:

Ceriodaphnia dubia Pimephales promelas

0.04% N/A

Evaluation

NOEC

LOEC

LC50

Survival
(% Effluent)

50%

100%

67%

Reproduction
(% Effluent)

<6.25%

6.25%

6%

Survival
(% Effluent)

100%

>100%

Growth
(% Effluent)

100%

>100%

Reference toxicant (LC50) =

N/A = Not applicable

Parametrix, Inc.

22 ppb Cu

v

0.7 ppt KCl

August 1997
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1. INTRODUCTION

This report summarizes the procedures and results of biological testing conducted on
effluent samples collected from Wacker Siltronics on 4, 6, and 8 August 1997. All testing
was conducted by Parametrix's Environmental Toxicology Laboratory in Kirkland,
Washington. Testing consisted of two dual endpoint chronic bioassays using Ceriodaphnia
dubia and Pimephales promelas as the test species.

The median lethal concentration (LC50), the Lowest Observed Effect Concentration
(LOEC), and the No Observed Effect Concentration (NOEC) are reported for each
bioassay.

Parametrix, Inc. 1 August 1997
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2. TEST METHODS AND CONDITIONS

2.1 Sample Handling

Effluent samples were collected on 4, 6, and 8 August 1997, and delivered to Parametrix's
Environmental Toxicology Laboratory, where they were refrigerated at 4 0 C until used for
testing. Upon sample arrival, a subsample was collected for analysis of temperature, pH,
salinity, dissolved oxygen, conductivity, hardness, alkalinity, ammonia and total residual
chlorine. Whole, unmanipulated samples were used to conduct all toxicity testing.

2.2 Source and Condition of Organisms

C. dubia were obtained from laboratory stock cultures and were ~ 24 hours old at test
initiation. P. promelas were obtained from Aquatic BioSystems in Fort Collins, Colorado
and were ::::;; 24 hours old at test initiation.

A reference toxicant test was conducted on each test species to assess the relative health of
the test organisms and to ensure that their sensitivity fell within an expected concentration
range. Copper, as copper sulfate, was used as the reference toxicant for the C. dubia
bioassay, while potassium chloride was used as the reference toxicant for the P. promelas
bioassay.

2.3 Test Methods

Chronic bioassay testing was conducted in accordance with Short-Term Methods for
Measuring the Chronic Toxicity of Surface and Receiving Waters to Freshwater Organisms,
EPA/600/4-91/002, July 1994. Test procedures were modified in accordance with Whole
Effluent Toxicity Testing Guidance Document, Oregon Department of Environmental Quality,
January 1993. Summaries of test conditions are presented in Tables 1 and 2.

Parametrix, Inc. 2 August 1997
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Table 1. Summary of test conditions for the dual endpoint Ceriodaphnia dubia bioassay.

Job Name: North Creek Analytical Job Number: 55-1945-10 (01)

Date: 5-11 August 1997

Test Protocols:

Test Material:

Test Organisms/Age:

Source:

Number/Container:

Volume/Container:

Test Concentrations:

Replicates:

Reference Toxicant:

Test Duration:

Short Term Methods for Measuring the Chronic Toxicity of Effluent and Receiving
Waters to Freshwater Organisms, EPA/600/4-91/002, July 1994. Whole Effluent
Toxicity Testing Guidance Document, Oregon Department of Environmental
Quality, January 1993.

Whole effluent collected from Wacker Siltronics

C. dubia; ~ 24 hrs old

In-house culture

1

15 mL

0, 6.25, 12.5, 25, 50 and 100% effluent

Ten

Copper, as copper sulfate

7 days

Control/Dilution Media: Trout water from Gold Creek Trout Farm; Woodinville, Washington

Test Chambers:

Lighting:

Photoperiod:

Aeration:

Feeding:

Temperature:

Chemical Data:

Effect Measured:

Test Acceptability:

30 mL polypropylene cups

Fluorescent bulbs (50-100 foot candles)

16 hours light; 8 hours dark

None

Daily: 100 tLL Selenastrum suspension; 100 tLL yeast/Cerophyll/trout chow
(YCT)

25 ± 1° C

pH and dissolved oxygen measured at renewal for each concentration and the
control (both initial and final solutions); temperature measured in environmental
chamber at initiation and every 24 hours; specific conductivity measured at test
initiation and termination in control and 100% effluent; conductivity, salinity,
hardness, alkalinity, ammonia and residual chlorine measured for each new
effluent sample

Mortality (defined as immobility) and reproduction

Control mortality ~20%; ~60% of control organisms produce three broods, an
average total of 15 or more offspring for the first three broods must be produced

Parametrix; Inc.
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Table 2. Summary of test conditions for the dual endpoint Pimephales promelas bioassay.

Job Name: North Creek Analytical Job Number: 55-1945-10 (01)

Date: 5-12 August 1997

Test Protocols: Short Term Methods for Estimating the Chronic Toxicity of Effluent and
Receiving Waters to Freshwater Organisms, EPA/600/4-91/002, July 1994.
Ulhole Effluent Toxicity Testing Guidance Document, Oregon Department of
Environmental Quality, January 1993.

Test Material: Whole effluent collected from Wacker Siltronics

Test Organisms/Age: P. promelas (fathead minnow); ::;;48 hrs old

Source: Aquatic BioSystems, Inc.; Fort Collins, Colorado

Number/Container: Ten

Volume/Container: 400 mL

Test Concentrations: 0, 6.25, 12.5, 25, 50 and 100% effluent

Replicates: Four

Reference Toxicant: Potassium chloride

Test Duration: 7 days

Renewal: Daily

Control/Dilution Media: Lab prepared synthetic water (80-100 mg/L as CaCOJ )

Test Chambers: 800 mL polypropylene beakers

Lighting: Fluorescent bulbs (50-100 foot candles)

Photoperiod: 16 hours light; 8 hours dark

Aeration: None

Feeding: 0.15 mL newly hatched brine shrimp nauplii twice daily

Temperature: 25 ± 10 C

Chemical Data: pH and dissolved oxygen measured at renewal for concentration and the
control (both initial and final solutions); specific conductivity measured at test
initiation and termination in control and ]100% effluent; temperature
measured in environmental chamber at test initiation and every 24 hours;
conductivity, hardness, alkalinity, ammonia, and residual chlorine measured
for each new effluent sample

Effect Measured: Mortality and growth

Test Acceptability: Control mortality ~ 20%;· average mean control weight ~ 0.25 mg

Parametrix, Inc. 4 August 1997
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3. RESULTS

Daily records of biological and chemical data collected during testing are included in the
appendices of this report.

3.1 Initial Chemical and Physical Determinations

The results of initial chemical and physical determinations made for the effluent samples
are summarized in Table 3.

Table 3. Initial chemical and physical determinations for effiuent samples

Effluent Collection Dates

Parameter Measured 8/4/97 8/6/97 8/8/97

Receiving Temperature (0C) 12 15 12

Salinity (ppt) 0 0 a

Dissolved oxygen (ppm) 8.0 5.7 7.8

Receiving pH 7.0 7.1 7.1

Conductivity (JtHMOS) 700 1,000 1,100

Hardness (ppm as CaC03) 250 390 440

Alkalinity (ppm as CaC03) 18 32 18

Residual Chlorine (ppm) Initial: <0.01 0.02 <0.01

Ammonia (ppm) 1 1 1

3.2 Bioassay Results

Toxicity test results are summarized in the Executive Summary at the front of this report
and again in Table 4. No toxicity was observed in the 48-hour or 7-day P. promelas
bioassays, with NOECs of 100% effluent for both survival endpoints and chronic growth.
Toxicity was observed in the 48-hour acute C. dubia bioassay, with an NOEC of 50%
effluent. Toxicity was also observed in the 7-day C. dubia bioassay, with NOECs of 50%
effluent for survival and < 6.25% effluent for reproduction. The results of reference toxicant
testing and control responses were within the expected ranges.

Parametrix, Inc. 5 August 1997
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Table 4. Summary of bioassay results.

Summary of 48·hour results:

Ceriodaphnia dubia Pimephales promelas

Evaluation Survival (% Effluent) Survival (% Effluent)

NOEC 50% 100%

LOEC 100% >100%

LC50 82% >100%

Summary of chronic results:

Ceriodaphnia dubia Pimephales promelas

67% 6% 0.04% N/A

Evaluation

NOEC

LOEC

LC50

Survival
(% Effluent)

50%

100%

Reproduction
(% Effluent)

<6.25%

6.25%

Survival
(% Effluent)

100%

>100%

Growth
(% Effluent)

100%

>100%

Reference toxicant (LC50) =

NjA = Not applicable

Parametrix; Inc.

22 ppb Cu
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Paramerrix, Inc.
- Environmental Toxicology Laboratory

Ceriodaphnia dubia
Chronic Daily Survival and Offspring
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Parametrix, Inc.
- Environmental Toxicology Laboratory

Ceriodaphnia dubia
Daily Water Quality Parameters

Page_ of_
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Parametri~ To~icology Laboratory

WATER FLEA TEST DATA

Test NUTber: 1524 (~) Chronic ( ) Acute hours
Test Date: 5-Aug-97

Source: N. CREEK Test Material: EFF2 (%)

Cant. Daily Survival Prop Tota,l Ma~

Cone Rep No. Se~ Start 2 3 4 5 6 End At ive Young Young

0.00 D 1 F 1 1 1 25
0.00 D 2 F 1 1 1 28
0.00 D 3 F 1 1 1 24
0.00 D 4 F 1 1 1 23
0.00 D 5 F 1 1 , 29
0.00 D 6 F , 1 1 28

0.00 D 7 F 1 1 1 24
0.00 D 8 M 1 1 1
0.00 D 9 F 1 , 1 20
0.00 0 10 F 1 , 1 23
6.25 D 1 F 1 1 1 0
6.25 D 2 F 1 1 1 22
6.25 0 3 M 1 1 1
6.25 0 4 F 1 1 1 14
6.25 D 5 F 1 1 1 l'
6.25 D 6 F 1 1 ,

l'
6.25 D 7 F 1 1 1 0
6.25 D 8 F 1 1 1 0
6.25 0 9 M 1 1 1
6.25 D 10 F 1 1 1 2

- 12.50 D 1 F , 1 1 0
12.50 0 2 F 1 1 0 0
12.50 D 3 F 1 1 1 24
12.50 D 4 M 1 1 1
12.50 D 5 M 1 1 1
12.50 D 6 M 1 1 1
12.50 D 7 F 1 1 1 a
12.50 D 8 F 1 1 1 17
12.50 D - 9 F 1 1 0 0
12.50 D 10 F 1 1 1 0
25.00 D 1 F 1 1 1 18
25.00 D 2 F 1 1 0 0
25.00 0 3 M 1 1 1
25.00 0 4 M 1 1 1
25.00 0 5 F 1 1 1 17
25.00 0 6 F 1 1 1 24
25.00 0 7 F 1 1 1 14
25.00 0 8 F 1 1 1 16
25.00 0 9 F 1 1 1 21
25.00 D 10 M 1 1 1
50.00 D 1 F 1 1 1 15
50.00 D 2 F 1 1 1 16
50.00 D 3 F 1 1 a 0
50.00 D 4 F 1 1 1 18
50.00 D 5 F 1 1 , 20
50.00 D 6 F 1 1 1 17
50.00 D 7 F 1 1 1 0
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Parametrix Toxicology Laboratory

i

I WATER FLEA TEST DATA
b

Test ~unber: 1524 (x) Chronic ( ) Acute hours
Test Date: 5-Aug-97

Source: N. CREEK Test Material: EFF2 (%)

Cont. Daily Survival Prop Total Max
Cone Rep No. Sex Start 2 3 4 5 6 End Alive Young Young

50.00 D 8 F 1 1 20
50.00 D 9 F , 1 19
50.00 0 113 F 1 1 9

100.00 D 1 F 0 0 a
100.00 D 2 F a 0 a
100.00 D 3 F 0 0 0
100.00 D 4 F 1 a 0
100.00 D 5 F 1 0 Q

100.00 D 6 F 0 a 0
100.00 0 7 F 1 0 0
100.00 0 8 F 0 0 e
100.00 D 9 F 0 0 0
100.00 D 10 F 0 0 a
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Test Date
Sample Date

Species
Test Type

8/05/97
8/04/97

Ceriodaphnia dubia
Chronic

Parametrix Toxicology Laboratory

Test Nunber
Test Material

Source

1524
Effluent - Industry
N. CREEK
North Creek Analytical

End Point

Proport 1on ALIVe

Proportion Alive

Reproduction

End Point

proportIon ALlve

Proportion Alive

Reproduction

End Point

Proportl0n ALlve

Proportion Alive

SUMMARY

Day Transformat ion Conc #Reps Mean StDev % Surv

2 No transformatl0n
X 0.000 0 10 1.00 0.000
X 6.250 0 10 1.00 0.000
X 12.500 0 10 1.00 0.000
X 25.000 0 10 1.00 0.000
X 50.000 0 10 1.00 0.000
X 100.000 0 1,0 .30 .483

6 No transformation
X 0.000 0 liD 1.00 0.000
X 6.250 0 1:0 1.00 0.000
X 12.500 0 1:0 .80 .422
X 25.000 0 10 .90 .316
X 50.000 0 1:0 .90 .3116
X 100.000 0 10 0.00 0.800

No transformation
X 0.000 0 9 24.89 2.934
X 6.250 0 8 7.50 8.246
X 12.500 0 7 5.86 10.205
X 25.000 0 7 15.71 7.675
X 50.000 0 18 13.40 7.749
X 100.080 D 18 0.00 0.000

X = indicates concentrations used in calculations

. HYPOTHESIS TEST .

Day Transformati on/Analysis NOEC LOEC TU MSE MSO

"'""2 No transformatl0n
Fisher Exact 50.008 100.008 2.00

6 No transformation
Fisher Exact 50.008 100.008 2.00

No transformation
Wilcoxon test with Bonfe < 6.250 6.250 > 16.00 45.857

- PROPORTION POINT ESTIMATE -

Day Method P Conc 95% CI TU

2 Grapfll ca,L lr:lterpotatl0r:l
EC 50 82.034 1.22

6 Graphicall Ir:lterpolation
EC 50 67.039 1.49

- GROWTH POINT ESTIMATE -

End Point

Reproductlon

p

IC 25
IC 50

IC

2.757
5.513

95% CI

2.31 - 3.51
4..57 - 54.18
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8/14/97- 1:44 pm TaXIS ANALYSIS SUMMARY

Jwater Flea

Lab Species Test Date Test Material Permit Protocol Test Number

WAPTL CD 8/05/97 EFF2 (%) N. CREEK EPAF 94 1524

Statistics Parameters
·1===============:::1

PROPORTION

End Point:
Analysis:

Transform:
Tail:

Constant:
Root:

PA Proportion Alive
Fisher Exact
No transformation
one-tailed, decreasing

.01
0.00

Variance:
Alpha Normality:

NOEC:

.01

.01

.05

EC/LC Method: F (P,S,G,L,N) Superdunnet: 4000

GROWTH

.01

.01

.05

1 controland Acute)

Variance:
Alpha Normality:

NOEC:

GR Reproduction
EPA Flowchart (Chronic
No transformation
One-tailed, decreasing

-. 01
0.00

End Point:
Analysis:

Transform:
Tail:

Constant:
Root:

Calculate IC? Y (Y,N) IC resamples: 120

Errors/Warnings
-1===========

Type Number

EC/LC a Analysis completed with no errors

IC 0 Analysis completed with no errors

PROP a Analysis completed with no errors

GROW a Analysis completed with no errors

----.----.--_.- - w.., .• ....- __~_~_~"~~~ " '_~ -------o. ., _ .. !. __ . + . ~ .__" __
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Inhibition Concentration (ICp) Using Linear Interpolation Analysis

Parametrix Toxicology Laboratory

Species: Ceriodaphnia dubia
Test Material: Effluent - Industry (%)
Endpoint: Total young

Test Number: 1524
Test Date: 8/05/97

Concentration

0.0000
6.2500

12.5000
25.0000
50.0000

100.0000

Mean

24.8889
7.5000
5.8571

15.7143
13.4000

0.0000

Pooled
Mean

24.8889
10.7812
10.7812
10.7812
10.7812

0.0000

proportion
Response

0.0000
0.5668
0.5668
0.5668
0.5668
1.0000

P Value
Estimated

Concentration
95% Confidence Limits

Lower Upper

25
50

2.7566
5.5132

2.313
4.515

3.731
55.146

- Note: # bootstrap resamplings - 120

o
p

_ r 0.92
o

,--< P
o
r

._ t

i 0.69
-0

n
0.0 0 0

r
e

.~ sa. 46
p

-0

n
5

_e
0.23

0.00 0

0.0 24.2 48.5 72.7 97.0

------- ------~---- -
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Graphical Interpolation Analysis For EC/LC

Parametrix Toxicology Laboratory

species: ceriodaphnia dubia
Test Material: Effluent - Industry (%)
Endpoint: Day2

Pooled Proportion
-Concentration Mean Mean Response

0.0000 0.0000 0.0'000
6.2500 0.0000 0.0'000 0.0000

12.5000 0.0000 0.0'000 0.0000
25.0000 0.0000 0.0000 0.0000
50.0000 0.0000 0.0'000 0.0000

100.0000 0.7000 0.7000 0.7000

Test Number: 1524
Test Date: 8/05/97

Note: Quantal data were input.
_Note: Proportion response computed by applying Abbott's formula to the

pooled means.

P Value

50

-,p
r 0.73

-'0

P
o

,_,r
t 0.55

-i
o
n

r 0.36
'--<0 e

s
p
o
n 0.18

-s
e

Estimated
Concentration

82.0335

o

0.00 a a o6. 0 0

0.796 1. 088 1. 380

Log(10) Concentration

1. 672 1. 964
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8/14/97

_I Cer iodaphnia

TOXIS ANALYSIS SUMMARY

Day2 Day 2

Lab Species Date Test Material Permit Protocol Test Number

WAPTL CD 8/05/97 EFF2 (%) N. CREEK EPAF 94 1524

Fisher Exact

Transformation

No transformation

NOEC

50

LOEC

100

TU

2

Prop.
Conc Alive P

X 0.000 1. 00
X 6.250 1. 00 1.000
X 12.500 1. 00 1.000
X 25.000 1. 00 1. 000
X 50.000 1. 00 1.000
X 100.000 .30 .002

Alpha Tail Based on

.05 One-sided Fisher Exact

,---.- -----------------
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8/14/97

_I Ceriodaphnia

TaXIS ANALYSIS SUMMARY

Reproduction

Lab Species Date Test Material Permit Protocol Test Number

WAPTL CD 8/05/97 EFF2 (%) N. CREEK EPAF 94 1524

_ EPA Flowchart (Chronic and Acute) 1 control

Conc Mean SO N T
Sum of critical
Ranks Sum of Ranks

Data 'transformation: No transformation
X 0.000 24.89 2.934 9
X 6.250 7.50 8.246 8
X 12.500 5.86 10.205 7
X 25.000 15.71 7.675 7
X 50.000 13.40 7.749 10
X 100.000 0.00 0.000 10

5.285
5.577
2.688
3.692
7.999

37.000
32.000
33.000
56.000
55.000

47.000
37.000
37.000
71. 000
71. 000

NOEC

<6.25

LOEC TU Alpha Tail Based on

6.25 >16 .05 One-sided wilcoxon w/ Bonf

Bonferroni T Test:

Kolmogorov Test for Normality:

Bartlett Test for Equal Variance:

MSD %
Reduction

MSE from Control critical T

45.857 28.7841 2.3025

Alpha D Cutoff D Normal?

.01 .127451 .1425 Yes

Alpha B PCB) Equal Var?

.01 9999 a No

- -~ -- ------ --,---~-- - ---~------ ---~-~--~
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8/15/97- 2:39 pm TOXIS ANALYSIS SUMMARY

Iwater Flea

Lab Species Test Date Test Material Permit Protocol Test Number

WAPTL CD 8/05/97 EFF2 (%) N. CREEK EPAF 94 1524

statistics Parameters

PROPORTION

.01

.01

.05

Variance:
Alpha Normality:

NOEC:

PA Proportion Alive
Fisher Exact
No transformation
One-tailed, decreasing

-.01
0.00

End Point:
Analysis:

Transform:
Tail:

Constant:
Root:

EC/LC Method: F (P,S,G,L,N) Superdunnet: 4000

GROWTH

.01

.01

.05

1 controland Acute)

Variance:
Alpha Normality:

NOEC:

GR Reproduction
EPA Flowchart (Chronic
No transformation
one-ta.iled, decreasing

-. 01
0.00

End Point:
Analysis:

Transform:
Tail:

Constant:
Root:

Calculate IC? Y (Y IN) IC resamples: 120

Errors/Warnings
·'11:::::============

Type Number

EC/LC 0 Analysis completed with no errors

IC 0 Analysis completed with no errors

PROP a Analysis completed with no errors

GROW 0 Analysis completed with no errors
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Inhibition Concentration (ICp) Using Linear Interpolation Analysis

Parametrix Toxicology Laboratory

Species: Ceriodaphnia dubia
-Test Material: Effluent - Industry (%)
Endpoint: Total young

Pooled proportion
-Concentration Mean Mean Response

0.0000 24.8889 24.8889 0.0000
6.2500 7.5000 10.7812 0.5668

12.5000 5.8571 10.7812 0.5668
25.0000 15.7143 10.7812 0.5668
50.0000 13.4000 10.7812 0.5668

100.0000 0.0000 0.0000 1.0000

Test Number: 1524
Test Date: 8/05/97

Estimated 95% Confidence Limits
p Value Concentration Lower Upper

25 2.7566 2.305 3.506
50 5.5132 4.574 54.183

Note: # bootstrap resamplings 120

p
-Jr 0.92

o
---:p

o-r
• 4 t

i 0.69
-0

n
0.0 0 0

- r
e

--·5 0.46
P

-0

n
5

~e

0.23

0.00 0

o

0.0 24.2 48.5 72.7 97.0
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Graphical Interpolation Analysis For EC/LC

Parametrix Toxicology Laboratory

Species: Ceriodaphnia dubia
_rest Material: Effluent - Industry (%)
Endpoint: Day6

Pooled Proportion
Concentration Mean Mean Response

0.0000 0.0000 0.0000
6.2500 0.0000 0.0000 0.0000

12.5000 0.2000 0.1333 0.1333
25.0000 0.1000 0.1333 0.1333
50.0000 0.1000 0.1333 0.1333

100.0000 1. 0000 1. 0000 1.0000

Test Number: 1524
Test Date: 8/05/97

Hote: Quantal data were input.
Note: Proportion response computed by applying Abbott's formula to the

pooled means.

P Value

50

~o

r
t 0.68

_i
o

'-:"'n

-r 0.45
, ,e

s
--p

o
. 'n 0.23

Estimated
Concentration

67.0392

o

s
e 0 0 0

0.00 0

0.796 1. 088 1. 380

Log(lO) Concentration

1. 672 1.964
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8/15/97

IceriodaPhnia

TaXIS ANALYSIS SUMMARY

Day6 Day 6

Lab Species Date Test Material Permit Protocol Test Number

WAPTL CD 8/05/97 EFF2 (%) N. CREEK EPAF 94 1524

I Fisher Exact

Transformation

No transformation

NOEC

50

LOEC

100

TU

2

Prop.
Cone Alive P

X 0.000 1. 00
X 6.250 1. 00 1. 000
X 12.500 .80 .237
X 25.000 .90 .500
X 50.000 .90 .500
X 100.00D 0.00 .000

Alpha Tail Based on

.05 One-sided Fisher Exact
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8/15/97

IceriodaPhnia

TOXIS ANALYSIS SUMMARY

Reproduction

Lab Species Date Test Material Permit Protocol Test Number

WAPTL CD 8/05/97 EFF2 (%) N. CREEK EPAF 94 1524

EPA Flowchart (Chronic and Acute) 1 control

Conc Mean SO N

Data transformation: No transformation
X O.OOD 24.89 2.934 9
X 6.25D 7.50 8.246 8
X 12.50D 5.86 10.205 7
X 25.00D 15.71 7.675 7
X 50. ODD 13.40 7.749 10
X 100.00D 0.00 0.000 10

T

5.285
5.577
2.688
3.692
7.999

Sum of
Ranks

37.000
32.000
33.000
56.000
55.000

critical
Sum of Ranks

47.000
37.000
37.000
71.000
71. 000

NOEC

<6.25

LOEC TV Alpha Tail Based on

6.25 >16 .05 One-sided wilcoxon w/ Bonf

Bonferroni T Test:

Kolmogorov Test for Normality:

Bartlett Test for Equal Variance:

MSD ~0

Reduction
MSE from Control Critical T

45.857 28.7841 2.3025

Alpha D Cutoff D Normal?

.01 .127451 .1425 Yes

Alpha B PCB) Equal Var?

.01 9999 0 No
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APPENDIX B

DUAL ENDPOINT Pimephales promelas TOXICITY TEST DATA
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P,jTCJ1UrrU:, Inc.
5308~ Wasiungwl1 81,,1.

Khiiar.d. W.~ 980JJ

Parametrix, InC.
Environmental Toxicology Laboratory

Collection DalesClient

Pimephales promelas
CHRONIC DAILY MOl'iITORl.'iG

5TI..t, "ilea I '8/'"
Semple T est Dale.

Temp ('C)

Day 0 Day 1

.g ?C
Dav]'
'J)

Day 3 Oav ~) r: ~,......
L ~

Day 5

-LL
Day 7

ZS-

Cone. IRep. : !nilial ! Initial Final Initial Final ! Initial Final Initial PF~nal i Initial Final Inilial Final 1 Final i
Control i I =t.r 111 j 7 (, f 1 I1,C; ! 7- g 17· i' ,1 i 1·~ 1"14 ! T.1- i 7 & I il. i /. S" 1

~l("'I, I 1 :J..G 17.7 j 1~ 1-1-11-5 17.71? G 1.1! 7,(" 11'-1 11.1 i 7-" 1 7-S""! 1"1 i
/2.0·1 1 i,L.I/C,i,(., f.1- I •.411.717.& ,1 i7.1c!:;'.3i~-r1-! 7~j7'1 i (.'1 !
Z5"'''' 1 11·" 1r!, 17 <) 7(,,1'5 '7.717,6 1.7 i l.bl ::;:.317" i '1.r17.0~
50!' 1 I·tt 174 17.41-<) 1'.3 17,') 11.) l.~ 17.51:f.z.-i~,Io:7-{ I/·S"'! 1-1{ i
!~:JI·I 1+0171 II-i) ~,Llf./ 1/-) 17:2 (,LI·'.l, 1/;)1- i·1.1-I"7.i 1751,.( 1

1 I I 1 I i I ! ii' I ! i

I 1 I ill! I i I I 1 I I
I I I I I I I I I I I I I
II I I! 1 I I I I ! Iii
I' 1 Dissolved Oxyqen (mq/L) I
1 1 Inirial Initial Fir,al I Initial Final i Initial Final I Initial Final I Inilial Final I Initial Final Final I

cor.troll : ~,O '1r 17.'-{ I i,'r 10'1 ! ;-4-1 },'LI76 110 1';£"1-7-.2.1(;,·1 1(,·3 &,4 I
I:>,2,;-·/.1 I f'O 7 S 17') 1":},21 £.1,;, 17.Cf 1/.7--11.1 !/.e 116·1-':;·2..1 70 IG.~ (,'-1 I
/2,{'tl 1So 17·(.1731 ?:2.!h.'5I?'t.17.LI7.("'lr.1 11~1]1.1~.YI("" (.,0 I
z,,'1.1 I .~." 11(., 11.3 7,'2.-1/..'1 17...~ 17,'!.- 11." li.l 19511,2- j l·U 1(.,.(, G.o I
~()'(' 1 'J.b '7'-111.<.17,01;';.317_'211.0 1'7.(, 171.1~,~1 'T-L!6·'I(,·{, (;.(_1

IuD 'i. I I ~:z.. 1,1.!(,·~ tJ.v!/'.,"ill.oI6,g 11..s'111 11.~i 1·t.'llu·3 :':1.(, I
I I I I I I 1 I I I 1 I 1
I 1 I I I i I I I I 1 I
I 1 1 I I I I I I 1 I I
I I 1 1 I I I I I I I
I SD~cifl~ Conductivity (pS) I

Control I

Initials

Date

100% Et11u~nt

Control l st Sampk 2nd Sampl~ 3rd Sample

Hardness

Alkali;ut)'

Chlorine (total residual)

Ammonia (rng/L)

NT = Not Taken

Shading re spre sc nts areas for .....hich data collection is not required .

._-----_.~~-~~---------
~~---~-~--._---'-----_.
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Parametrix, Inc.
Environmental Toxicology Laboratory

Pimephales promelas
Chronic Daily Survival

PaT~JIf,C.

580J Lake WC1.J:'~ 3;'

KirtlJuui. w-t 981)33

Client ;trl! -~t14d
Sample LD./Source WD,C ker
Dilution Media EPA 5\1(',M,\C'hc r-=r("Sh"\lCI~r

(

Client Number 55 - I1'-fS - J9r -61
Sample Collection Dates S IL/, S ! '" I siS'
T~t Dates g I') Ien :-- i 27i ~ (en:- ·

r i

I Rep. I
No. of SUrlivors

I I I I I i
-

Cone. a 24 48 72 96 120 l-W 163
I

I I I I I I I 0
--

Control I A 10 ! I) )0 t(} iO 1O 10

I B I /0 I /0 (0 I /0 I ) 0 I fO I i() /0I

I c I iO I /0 10 I /tJ I /0 I ID I
Ie) IUI

I I /0 10 I ' I (J I IV
I

ID i C{ _I '1D ;0 i I

h. 25" ,;, I A I In IJ 10 I I~ I /0 i /v I Ie) /0I

1 I B I ID /0 10 I to I 10 i io I

fO i i.0I I

I C I /0 10 In I 9'-1 I 4 I q i C( I 'iI
I D I !C 10 I /0 I 1-/ I q I 1 i "\I "0 i

/7, <'f, I A I fo 10 fa I it? I I) I ~. -I i ~ I '\

I B I /0 10 (0 I 10 I 10 I to I }O I Ie

i C i /0 10 10 I /0 I 10 I 10 I lu I Ie
I

I I In to I to I /0 I ;0 I fO I /0
I

D I 10

~ <;- '1, - I -
I I I II) I /0 I ~-I I qA (() 10 I 0 I c)

I B I 10 /0 I ~ () I I() I /0 10 I /0 I 10

I C I Ie /0 I JI) I 10 I II,) fo I jO I I~,'-'

I D I (O ,0 I fO I It) I 10 fo I }() I lU
-')0 ./, I A I (0 In I ,0 Jd I I J {O I 1O I "';-1

I B I /0 10 I (0 I (0 I 10 /0 I 10 I I c
,

I C I I /0 I ffl It' I ID iO I /() I !D
,

(0 ;

I D ID I I 10 c,- f I '1 <; I '1 I "\
:

10 ,

/IJ(J •l- I I (tl I Ie I 10 Ie; I 10 I 10
,

A iD /0 i

I B I p 10 I , 0 I~ I Ii) to I iO I 10 i

I C I If) 10 ,0 Ie I /0 10 I IQ I 10 i
I D !p- I JD (0 I It I /0 fv I 10 I 10

,

I A I I I I I I

I I I I I I I I I
B

I c I I I I I I I !

I D I I I I I I I i
I

I A I I I I I I
;,

1 B I I I I
,
;

I C I I I I I I I I

I D I I I I r-. I I I i

"JIL I ps ..x -3t/ I Y::> I At I ps I ps !Initials I -
Date ~/5 I Y( ¥;; f1- SVg I 'ff'/i I tgOo I ~, I '?1r-

Comments

~--~_.~- ---- ---
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'.

Conc.jRep. Pan No. Foil weight (mg) Foil & OrRan.ism Organism
weizht (mg weight -(m2)

(~tnt {k ( q ~O 13 if 2- 3 G1~

g, ?- Cj. &S f I '31- ~ \~'-"

I:- .3 "ir·'Z.1 fl·l-S ~ q to
!) Y g·g7 12. GO 31-3

Co·LS -; A- S Ss' 77 IJ.1.Cj J SZ-

8 [; "Z). q C) 12. 1:.0 3.i-t
c. 7 q, '-fO \3. I b .3 .T~

.D CZ q,37 1=),1-4 Li Y-2-
12,s-/ A OJ /0 . '17 i4.32 3.S5

13 10 9,37 13. f.-,1 i-f.24-
c i I 1. OG i3,05 3161
.D !Z-. q.2t-( '13. [,,',}- YLj3

;;'5 '/ A 13 )S. CJ 3' i2,03 3 1-0
)3 Ii-{ cJ, G~ I Lf ,-:to 5.0\
G /5 q. '1 Z i3. So L-f.33
» 1& q 55" Il--r . {cr Lt·bL.\

5D 'j, .4 /7 q, '-If 130:1 Lt.'Zl-
13 I'? q ~o i3.0'3 Y IS'.~

C- f1 10, b'i IS,Oi-r Lf yo
j) 20 q.7g It,O&; '-f. 3D

/00 -I 4- 2[ 9. 32- i3.'13 ll·liJ
G Z?. 9. '-IS" i 3CJG If, S \
C. 23 iO,5?f iLf.85 LILt
0 7-~ c;,41 Ii-f. 00 Y·5i

AL- 8//3 f\ C SI r.?

Comments:

Rev, 1130/97

Pararnetrix, Inc.
Environmental Toxicology Laboratory

7·DAY CHRONIC Pimephales promelas BIOMASS DATA
K>

Client· NC A - Pcv-i \Cl..nd Client No . 55- I CJ L-j 5 - 0- - c r

~~-- - -----------~--
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Parametrix Toxicology Laboratory

FISH TEST DATA

Test NlEIber: 1514 ex) Chro~ic ( ) Acute hours
Test Date: 5-Aug-97

Source: N. CREEl( Test Material: EFF2 (X)

Cont. Da; ly Survival Prop "'eight
Conc Rep No. Start 1 2 3 4 5 6 End Alive IFish

0.00 D 1 10 10 10 10 1.00 .36200
0.00 D 2 10 10 10 10 1.00 .31900
0.00 0 3 10 10 10 10 1.00 .39600
0.00 D 4 10 10 10 9 .90 .37300
6.25 D 1 10 10 10 10 1.00 .35200
6.25 D 2 10 10 10 110 1.00 .3nOO
6.25 D 3 10 10 9 9 .90 .37600
6.25 0 4 10 10 9 9 .90 .44200

12.50 D 1 10 10 10 9 .90 .38500
12.50 0 2 10 10 10 10 1.00 .42400
12.50 D 3 10 10 10 10 1.00 .39900
12.50 0 4 10 10 10 10 1.00 .44300
25.00 0 1 10 10 10 9 .90 .37000
25.00 0 2 10 10 10 10 1. 00 .50100
25.00 D 3 10 10 10 10 1.00 .43800
25.00 D 4 10 10 10 10 1.00 .46400
50.00 0 1 10 10 10 9 .90 .42700
50.00 D 2 10 10 10 10 1.00 .41800
50.00 D 3 10 10 110 10 1.00 .44000
50.00 D 4 10 10 9 9 .90 .43000

100.00 D 1 10 10 110 10 1. 00 .44100
100.00 D 2 10 10 10 10 1.00 .45100
100.00 D 3 10 10 1:0 10 1.00 .42700
100.00 0 4 10 10 110 10 1.00 .45100
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Test Date
S~le Date

Species
Test Type

8/05/97
8/04/97

Pimephales promelas
Chronic

Parametrix Toxicology Laboratory

Test NLDJber:
Test Material:

Source:

1514
Effluent - Industry
N. CREEK
North Creek Analytical

End Point

ProportIon ALIve

Proportion Alive

Proportion Alive

Proportion Alive

Proportion Al ive

Proportion Alive

Weight

End Point

Proportlon ALIve

Proportion Alive

SUMMARY

Day Transformation Conc #Reps Mean StDev % Surv

~ Arc s i ne sqrt w/ adj.
X 0.000 D 4 1.41 0.000
X 6.250 D 4 1.41 0.000
X 12.500 D 4 1.41 0.000
X 25.000 D 4 1.41 0.000
X 50.000 D 4 1.41 0.000
X 100.000 D 4 1.41 0.000

2 No transformation
0.000 D 4 1.00 0.000
6.250 D 4 1.00 0.000

12.500 0 4 1.00 0.000
25.000 D 4 1.00 0.000
50.000 0 4 1.00 0.000

100.000 0 4 1.00 0.000

4 Arc sine sqrt wI adj.
X 0.000 0 4 1.41 0.000
X 6.250 0 4 1.33 .094
X 12.500 0 4 1.41 0.000
X 25.000 a 4 1.41 0.000
X 50.000 0 4 1.37 .081
X 100.000 D 4 1.41 0.000

4 No transformation
0.000 D 4 1.00 0.000
6.250 0 4 .95 .058

12.500 0 4 1.00 0.000
25.000 0 4 1.00 0.000
50.000 D 4 .98 .050

100.000 D 4 1.00 0.000

7 Arc sine sqrt w/ adj.
X 0.000 D 4 1.37 .081
X 6.250 0 4 1.33 .094
X 12.500 D 4 1.37 .081
X 25.000 0 4 1.37 .081
X 50.000 0 4 1.33 .094
X 100.000 0 4 1.41 0.000

7 No transformation
0.000 0 4 .98 .050
6.250 0 4 .95 .058

12.500 D 4 .98 .050
25.000 0 4 .98 .050
50.000 0 4 .95 .058

tOO.OOO 0 4 1.00 0.000

No transformation
X 0.000 0 4 .36 .032
X 6.250 0 4 .39 .039
X 12.500 0 4 .41 .026
X 25.000 0 4 .44 .055
X 50.000 0 4 .43 .009
X 100.000 D 4 .44 .011

X = indicates concentrations used in calculations

- HYPOTHESIS TEST -

Day Transformation/Analysis NOEC LOEC TU MSE MSO

t Arc Slne sqrt w/ adj.
Steel many-one rank test >100.000 >100.000 < 1.00 0.000

4 Arc sine sqrt wi adj.
Steel many-one rank test >100.000 >100.000 < 1.00 .003

-----~--- --
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Proportion Alive 7 Arc sine sqrt wi adj.
Steel many-one rank test >100.000 >100.000 < 1.00 .006

'Weight No transformation
Dunnett >100.000 >100.000 < 1.00 .001

- PROPORTION POINT ESTIMATE .

End Point Day Method P Cone 95% CI TU

Proportl0n ALIve 4 Problt
EC 50 .015 *"***'**

Proportion Al ive 7 Probi t
EC 50 .035 .*****
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8/14/97- 3:03 pm TOXIS ANALYSIS SUMMARY

-I Fish Larvae

Lab Species Test Date Test Material Permit Protocol Test Number

WAPTL PP 8/05/97 EFF2 (%) N. CREEK EPAF 94 1514

statistics Parameters

PROPORTION

variance:
Alpha Normality:

NOEC:

End Point:
Analysis:

Transform:
Tail:

Constant:
Root:

PA Proportion Alive
EPA Flowchart (Chronic and Acute)
Arc sine square root wi Bartlett adj.
One-tailed, decreasing

-.01
-1.00

1 control

.01

.01

.05

EC/LC Method: F (P,S,G,L,N)

GROWTH

Superdunnet: 4000

variance:
Alpha Normality:

NOEC:

End Point:
Analysis:

Transform:
Tail:

Constant:
Root:

GW Weight
EPA Flowchart (Chronic
No transformation
One-tailed, decreasing

-.01
0.00

and Acute) 1 control

.01

.01

.05

Calculate IC? Y (Y,N) IC resamples: 120

-I Errors/Warnings

Type Number

EC/LC 71

IC 71

PROP 0

GROW 0

No linear interpolation estimate can be calculated - none
of the group response means < 100-p % of the control
response me
No linear interpolation estimate can be calculated - none
of the group response means < 100-p % of the control
response me
Analysis completed with no errors

Analysis completed with no errors

scoEPA00027982



8/14/97 TOXIS ANALYSIS SUMMARY

__ IFish Larvae

Lab Species Date

Day2

Test Material Permit

Day 2

Protocol Test Number

WAPTL PP 8/05/97 EFF2 (%) N. CREEK EPAF 94 1514

_ EPA Flowchart (Chronic and Acute) 1 control

Sum of
Cone Mean SD N T Ranks

Data transformation: Arc sine sqrt w/ adj.
X O.OOD 1. 41 0.000 4
X 6.25D 1. 41 0.000 4 0.000 18.000
X 12.50D 1. 41 0.000 4 0.000 18.000
X 25.00D 1. 41 0.000 4 0.000 18.000
X 50.00D 1. 41 0.000 4 0.000 18.000
X 100.000 1. 41 0.000 4 0.000 18.000

Data transformation: No transformation
0.000 1. 00 0.000 4
6.25D 1. 00 0.000 4 0.000 18.000

12.50D 1. 00 0.000 4 0.000 18.000
25.00D 1. 00 0.000 4 0.000 18.000
50.000 1. 00 0.000 4 0.000 18.000

100.000 1. 00 0.000 4 0.000 18.000

NOEC LOEC TU Alpha Tail Based on

>100 >100 <1 .05 One-sided Steel

critical Sum of Ran

10

Dunnett Test:

Shapiro-Wilk Test for Normality:

Bartlett Test for Equal Variance:

. MSD·%
Reduction

MSE from Control critical T

a a 2.41

Alpha W Cutoff W Normal?

.01 a .884 No

Alpha B PCB) Equal Var?

.01 9999 a No
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- 8/14/97 TOXIS ANALYSIS SUMMARY

__ IFish Larvae

Lab Species Date

Weight

Test Material Permit Protocol Test Number

WAPTL PP 8/05/97 EFF2 (%) N. CREEK EPAF 94 1514

EPA Flowchart (Chronic and Acute) 1 control

Cone Mean SO N T

Data transformation: No transformation
X 0.000 .36 .032 4
X 6.250 .39 .039 4 -1. 045
X 12.500 .41 .026 4 -2.165
X 25.000 .44 .055 4 -3.480
X 50.000 .43 .009 4 -2.855
X 100.000 .44 .011 4 -3.448

NOEC LOEC TU Alpha Tail Based on

>100 >100 <1 .05 One-sided Dunnett

critical T

2.41

Dunnett Test:

Shapiro-Wilk Test for Normality:

Bartlett Test for Equal Variance:

MSD %
Reduction

MSE from Control Critical T

.00107 15.4287 2.41

Alpha W Cutoff W Normal?

.01 .96455 .884 Yes

Alpha B P (B) Equal Var?

.01 10.200 .06974 Yes
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8/14/97-11:10 am

[FiSh Larvae

TOXIS ANALYSIS SUMMARY

Lab Species Test Date Test Material Permit Protocol Test Number

WAPTL PP 8/05/97 EFF2 (%) N. CREEK EPAF 94 1514

statistics Parameters

PROPORTION

Variance:
Alpha Normality:

NOEC:

End Point:
Analysis:

Transform:
Tail:

Constant:
Root:

PA Proportion Alive
EPA Flowchart (Chronic and Acute)
Arc sine square root w/ Bartlett adj.
One-tailed, decreasing

-.01
-1.00

1 control

.01

.01

.05

EC/LC Method: F (P,S,G,L,N)

GROWTH

Superdunnet: 4000

variance:
Alpha Normality:

NOEC:

End Point:
Analysis:

Transform:
Tail:

Constant:
Root:

GW Weight
EPA Flowchart (Chronic
No transformation
One-tailed, decreasing

-.01
0.00

and Acute) 1 control

.01

.01

.05

Calculate IC? Y (Y,N) IC resamples: 120

=1 Errors/Warnings

Type Number

EC/LC 906

IC 71

PROP 0

GROW 0

Negative or zero slope with probit model indicates greater
or equal proportions of responses with higher doses 
EC/LC values may be
No linear interpolation estimate can be calculated - none
of the group response means < 100-p % of the control
response me
Analysis completed with no errors

Analysis completed with no errors
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Probit Analysis For EC/LC

Parametrix Toxicology Laboratory

Species: Pimephales promelas
Test Material: Effluent - Industry (%)
Endpoint: Day4

Test Number: 1514
Test Date: 8/05/97

Proportion
Observed Responding Predicted

Number Number Proportion Adjusted for Proportion
Cone. Exposed Resp. Responding Controls Responding

6.2500 40 2 0.0500 0.0500 0.0328
12.5000 40 a 0.0000 0.0000 0.0201
25.0000 40 a 0.0000 0.0000 0.0118
50.0000 40_ 1 0.0250 0.0250 0.0067

100.0000 40 0 0.0000 0.0000 0.0036

~Chi-square for heterogeneity (calculated) = 3.842
Probability(Chi-square > 3.842) = 0.27905

-***************************************************************
* NOTE *
* *-* Slope not significantly different from zero. *
* LC/EC fiducial limits cannot be computed. *

'~***************************************************************

~Parameter Estimate Std. Err.
95% Confidence Limits
Lower Upper

~Intercept

Slope
3.717180

-0.701875
0.760515
0.616896

2.226571
-1.910991

5.207788
0.507242

~Theoretical spontaneous response rate 0.0000

Estimated LC/EC values

Point

50.00

Exposure
Cone.

0.015

95% Confidence Limits
Lower Upper

****************************************************************
* WARNING *

~* *
* Slope of probit model is negative or zero, indicating lower *

-* or same proportion of responses with higher doses. EC/LC *
* values may be nonsense. *

~****************************************************************
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plot of adjusted probits and predicted regression line
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8/14/97

!FiSh Larvae

TOXIS ANALYSIS SUMMARY

Day4 Day 4

Lab Species Date Test Material Permit Protocol Test Number

WAPTL PP 8/05/97 EFF2 (%) N. CREEK EPAF 94 1514

EPA Flowchart (Chronic and Acute) 1 control

Sum of
Conc Mean SO N T Ranks

Data transformation: Arc sine sqrt wi adj.
X O.OOD 1. 41 0.000 4
X 6.25D 1. 33 .094 4 2.268 14.000
X 12.50D 1. 41 0.000 4 0.000 18.000
X 25.00D 1. 41 0.000 4 0.000 18.000
X 50.000 1. 37 .081 4 1.134 16.000
X 100.000 1. 41 0.000 4 0.000 18.000

Data transformation: No transformation
0.000 1. 00 0.000 4
6.250 .95 .058 4 2.268 14.000

12.50D 1. 00 0.000 4 0.000 18.000
25.00D 1. 00 0.000 4 0.000 18.000
50.000 .98 .050 4 1.134 16.000

100.000 1. 00 0.000 4 0.000 18.000

NOEC LOEC TU Alpha Tail Based on

>100 >100 <1 .05 One-sided steel

critical Sum of Ran

10

Dunnett Test:

Shapiro-wilk Test for Normality:

Bartlett Test for Equal Variance:

MSD %
Reduction

MSE from Control critical T

.00258 5.90137 2.41

Alpha W Cutoff W Normal?

.01 .771269 .884 No

Alpha B P(B) Equal Var?

.01 9999 0 No
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8/14/97

IFiSh Larvae

TOXIS ANALYSIS SUMMARY

Weight

Lab species Date Test Material Permit Protocol Test Number

WAPTL PP 8/05/97 EFF2 (%) N. CREEK EPAF 94 1514

EPA Flowchart (Chronic and Acute) 1 control

Cone Mean SD N T

Data transformation: No transformation
X 0.000 .36 .032 4
X 6.25D .39 .039 4 -1. 045
X 12.50D .41 .026 4 -2.165
X 25.00D .44 .055 4 -3.480
X 50.000 .43 .009 4 -2.855
X 100.000 .44 .011 4 -3.448

NOEC LOEC TU Alpha Tail Based on

>100 >100 <1 .05 One-sided Dunnett

critical T

2.41

Dunnett Test:

Shapiro-Wilk Test for Normality:

Bartlett Test for Equal Variance:

MSD 9--0

Reduction
MSE from Control critical T

.00107 15.4287 2.41

Alpha W Cutoff W Normal?

.01 .96455 .884 Yes

Alpha B P(B) Equal Var?

.01 10.200 .06974 Yes
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8/14/97-11:15 am

IFish Larvae

TOXIS ANALYSIS SUMMARY

Lab Species Test Date Test Material Permit Protocol Test Number

WAPTL PP 8/05/97 EFF2 (%) N. CREEK EPAF 94 1514

statistics Parameters

PROPORTION

Variance:
Alpha Normality:

NOEC:

End Point:
Analysis:

Transform:
Tail:

Constant:
Root:

PA Proportion Alive
EPA Flowchart (Chronic and Acute)
Arc sine square root w/ Bartlett adj.
One-tailed, decreasing

-.01
-1. 00

1 control

.01

.01

.05

EC/LC Method: F (P,S,G,L,N)

GROWTH

Superdunnet: 4000

variance:
Alpha Normality:

NOEC:

End Point:
Analysis:

Transform:
Tail:

Constant:
Root:

GW Weight
EPA Flowchart (Chronic
No transformation
One-tailed, decreasing

-.01
0.00

and Acute) 1 control

.01

.01

.05

Calculate IC? Y (Y, N) IC resamples: 120

-I Errors/Warnings

Type Number

EC/LC 906

Ie 71

PROP 0

GROW 0

Negative or zero slope with probit model indicates greater
or equal proportions of responses with higher doses 
EC/LC values may be
No linear interpolation estimate can be calculated - none
of the group response means < 100-p % of the control
response me
Analysis completed with no errors

Analysis completed with no errors
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Probit Analysis For EC/LC

Parametrix Toxicology Laboratory

Species: Pimephales promelas
Test Material: Effluent - Industry (%)
Endpoint: End

Test Number: 1514
Test Date: 8/05/97

Proportion
Observed Responding Predicted

Number Number Proportion Adjusted for Proportion
Cone. Exposed Resp. Responding Controls Responding

Control 40 1 0.0250 0.0000 0.0210
6.2500 40 2 0.0500 0.0297 0.0255

12.5000 40 1 0.0250 0.0041 0.0135
25.0000 40 1 0.0250 0.0041 0.0067
50.0000 40 2 0.0500 0.0297 0.0031

100.0000 40 0 0.0000 -0.0214 0.0014

Chi-square for heterogeneity (calculated) = 2.188
-Probability(Chi-square > 2.188) = 0.53433

***************************************************************
* NOTE *

-* *
* Slope not significantly different from zero. *

-* LC/EC fiducial limits cannot be computed. *
***************************************************************

95% Confidence Limits
Parameter Estimate Std. Err. Lower Upper

Intercept 3.739458 2.442925 -1.048675 8.527590
-Slope -0.867201 2.414893 -5.600392 3.865989

Spontaneous 0.020968 0.019436 -0.017128 0.059063
~Response Rate

- Regression equation is:
probit(adjusted prop. resp.) = intercept + slope*log(10) Concentration

Estimated LC/EC values

Point

50.00

Exposure
Cone.

0.035

95% Confidence Limits
Lower Upper

****************************************************************
* WARNING *
* *
* Slope of probit model is negative or zero, indicating lower *
* or same proportion of responses with higher doses. EC/LC *
* values may be nonsense. *

-****************************************************************
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Plot of adjusted probits and predicted regression line
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8/14/97

IFiSh Larvae

Lab Species Date

TOXIS ANALYSIS SUMMARY

Proportion Alive

Test Material Permit

Day 7

Protocol Test Number

WAPTL PP 8/05/97 EFF2 (%) N. CREEK EPAF 94 1514

- EPA Flowchart (Chronic and Acute) 1 control

Conc Mean SO N T
Sum of
Ranks

Data transformation: Arc sine sqrt w/ adj.
X O.OOD 1. 37 .081 4
X 6.25D 1. 33 .094 4
X 12.500 1. 37 .081 4
X 25.000 1. 37 .081 4
X 50.000 1. 33 .094 4
X 100.000 1. 41 0.000 4

Data transformation: No transformation
0.000 .98 .050 4
6.250 .95 .058 4

12.50D .98 .050 4
25.00D .98 .050 4
50.00D .95 .058 4

100.00D 1. 00 0.000 4

.728
0.000
0.000

.728
-.728

.728
0.000
0.000

.728
-.728

16.000
18.000
18.000
16.000
20.000

16.000
18.000
18.000
16.000
20.000

NOEC LOEC TU Alpha Tail Based on

>100 >100 <1 .05 One-sided Steel

critical Sum of Ran

10

Dunnett Test:

Shapiro-Wilk Test for Normality:

Bartlett Test for Equal Variance:

MSD ~Q

Reduction
MSE from Control critical T

.00627 7.12886 2.41

Alpha W Cutoff W Normal?

.01 .840894 .884 No

Alpha B P(B) Equal Var?

.01 9999 0 No
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8/14/97

.1 Fish Larvae

TOXIS ANALYSIS SUMMARY

Weight

Lab species Date Test Material Permit Protocol Test Number

WAPTL PP 8/05/97 EFF2 (%) N. CREEK EPAF 94 1514

EPA Flowchart (Chronic and Acute) 1 control

Conc Mean SO N T

Data transformation: No transformation
X 0.000 .36 .032 4
X 6.250 .39 .039 4 -1. 045
X 12.500 .41 .026 4 -2.165
X 25.000 .44 .055 4 -3.480
X 50.000 .43 .009 4 -2.855
X 100.000 .44 .011 4 -3.448

NOEC LOEC TU Alpha Tail Based on

>100 >100 <1 .05 One-sided Dunnett

critical T

2.41

Dunnett Test:

Shapiro-wilk Test for Normality:

Bartlett Test for Equal Variance:

MSO ge
c

Reduction
MSE from Control critical T

.00107 15.4287 2.41

Alpha W Cutoff W Normal?

.01 .96455 .884 Yes

Alpha B PCB) Equal Var?

.01 10.200 .06974 Yes
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APPENDIX C

REFERENCE TOXICANT DATA

~- -------------------~-_._~----~-- ----- ---- -----.- -- ---
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STATIC ACt,TE Ceriodaphnia dub ia TOXIcrTY TEST

~ ReEf-eX
Sample rktS 0 ~
Source of Organisms In - hr 1) C, co,

/)Ole Coik.::ed

T,s, DOles

Temp ("C) Day 0 '75 -,c 2~
A. Day 1 ~__ D' --::'__

..-----.,,--.---------,-------._-----.._-~_.------_ .._-----•.__ .._----

..
),
-;0:- - ') I C; • .1 70Q

',',:.- :c

;,.ill
:-

',.

-13

C·

!qC

,:..,"":.: ...::::: •.. ;.: <::'<..<,

/ "'J i- G ~ ') "q C

. :. . ... ':.,: ... <'. ,.: '.

p l I

i (

.'.:.

V· ·.:··f ····1 ,... .....>( ; Ii ~.

11-'3
:,.
E ,

I
48 I a

:;:, 5
S 5

Number of

Organisms

24

if -; Z -2... j

I > /1-1 I
<: I ,':)
s 1:5

I.:J 5
sis
s s

I 5" I ::;-
I :J I.{" I

s: 1.<:"
3-Z-!Z )

lo-s-I 0

I
I
I

0

5
5
5
5

I :5
5'
5
5
5
.5

I .5
.s

I 5
I 5

5
.5
5
5
5

I 5
5
5
5

I 5

Cone, Rep.

Control A

B

C

D

JS DOl;, A

B

C

I D

SO "ob A

B

C

D

10· 0 OO~ I A

B

C

I D

;"'0·0 ppl, I A

I B

C, D

YO D i),)~ I A
I

B

C

D

A

B

C

D

Shading represents areas for which data collection is not required.

Nt = Not Taken

Comments

-------------------- ---_._--. __ .- ..•_------- -- .--_._-- ---

- ---.- --._- -_._---------~----_.
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Parametrix Toxicology Laboratory

~ATER FLEA TEST DATA

Test lIurber: REFTOX761 (x) Chronic ( ) Acute hours
Test Date: 12-Aug-97

Source: REF Test Material: CUSO (ug/l)

Cant. Dai ly Survival Prop Total Max
Conc Rep 110. Sex Start 2 3 4 5 6 End Alive Young Young

0.00 0 1 F 5 5 1. 00
0.00 0 2 F 5 5 1.00
0.00 0 3 F 5 5 1. 00
0.00 0 4 F 5 5 1.00
2.50 0 1 F 5 5 1.00
2.50 0 2 F 5 5 1. 80
2.50 0 3 F 5 5 1.00
2.50 0 4 F 5 5 1.00
5.00 D 1 F 5 4 .80
5.00 D 2 F 5 5 1. 00
5.00 D 3 F 5 5 1. 00
5.00 0 4 F 5 5 1. 00

10.00 0 1 F 5 5 1. 00
10.00 0 2 F 5 5 1. 00
10.00 0 3 F 5 5 1.00
10.00 D 4 F 5 5 1.00
20.00 D 1 F 5 5 1. 00
20.00 0 2 F 5 5 1.00
20.00 D 3 F 5 2 .40

·20.00 0 4 F 5 2 .40
40.00 0 1 F 5 0 0.00
40.00 0 2 F 5 a 0.00
40.00 0 3 F 5 0 0.00
40.00 D 4 F 5 0 0.00
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Test Date
Sa~le Date

Species
Test Type

8/12/97
8/12/97

Ceriodaphnia dubia
Chronic

parametrix Iox icol cqy Laboratory

Test ~l.ITlber

Test Material
Source

REFTOX761
Copper sulfate
REF
Reference Toxicant

ugll

End Point

ProportIon AlIve

Proportion At ive

End Point

Proportion Alive

SUMMARY

Day Transforl11<ltion Cone #Reps Mean StDev % Surv

2 Arc Slne sqrt .../ adj .
X 0.000 0 4 1.35 0.000
X 2.500 0 4 1.35 0.000
)( 5. 000 0 4 1. 29 .119
X HI.OOO 0 4 1.35 0.000
X 20.000 0 4 1. 02 .381

40.000 0 4 .23 0.000

2 ~o transformation
0.000 0 4 1.00 0.000
2.500 0 4 1.00 0.000
5.000 0 4 .95 .100

10.000 D 4 1. 00 0.000
20.000 D 4 .70 .346
40.000 D 4 0.00 0.000

X = indiGates concentrations used in calculations

- HYPOTHESIS TEST

Day Transformation/Analysis ~OEC LOEC TU MSE MSD

2 Arc sine sqrt ...1 adj.
Steel many-one rank test 20.000 40.000 .027

- PROPORTIO~ POl~T EST [MATE[
End Point

Proportion Alive

Day Method

-:2 Spearman-Karber

P

EC SO

Cone

22.191

95% CI

18.95· 25.98

TU
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8/15/97-12:13 pm

/water Flea

TOXIS ANALYSIS SUMMARY

Lab Species Test Date Test Material Permit

WAPTL CD 8/12/97 CUSO (ugjl) REF

Statistics Parameters

PROPORTION

Protocol Test Number

EPAA 91 REFTOX761

Variance:
Alpha Normality:

NOEC:

End Point:
Analysis:

Transform:
Tail:

Constant:
Root:

PA Proportion Alive
EPA Flowchart (Chronic and Acute)
Arc sine square root wi Bartlett adj.
One-tailed, decreasing

-.01
-1.00

1 control

.01

.01

.05

EC/LC Method: F (P,S,G,L,N)

GROWTH

Superdunnet: 4000

End Point: GR Reproduction
Analysis; No Analysis

Transform:
Tail:

Constant: .01
Root:

Calculate IC? N (Y,N)

Variance: .01
Alpha Normality: .01

NOEC: .05

IC resamples: 120

:J Errors/Warnings

Type Number

EC 912

EC/LC 0

PROP 0

Chi-square test for heterogeniety significant - proceding
to Spearman Karber Analysis
Analysis completed with no errors

Analysis completed with no errors

._-~~'-----~_.-._--
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Spearman-Karber Analysis for ECjLC 50

Parametrix Toxicology Laboratory

- Species: Ceriodaphnia dubia
Test Material: Copper sulfate (ugjl
Endpoint: Prop

Number
Cone Exposed Mortalities

0.00 20 a
2.50 20 a
5.00 20 1

10.00 20 a
20.00 20 6
40.00 20 20

Spearman-Karber ECjLC 50 estimate:
95% lower confidence:
95% upper confidence:

untrimmed Spearman-Karber

22.191
18.954
25.982

Test Number: REFTOX761
Test Date: 8/12/97

scoEPA0002800 1



8/15/97

[ceriOdaPhnia

Lab Species Date

TOXIS ANALYSIS SUMMARY

Proportion Alive

Test Material Permit

Day 2

Protocol Test Number

WAPTL co 8/12/97 CUSO (ug/l) REF EPAA 91 REFTOX761

EPA Flowchart (Chronic and Acute) 1 control

Sum of
Conc Mean SD N T Ranks

Data transformation: Arc sine sqrt w/ adj.
X O.OOD 1. 35 0.000 4
X 2.500 1. 35 0.000 4 0.000 18.000
X 5.000 1. 29 .119 4 .516 16.000
X 10.000 1. 35 0.000 4 0.000 18.000
X 20.00D 1. 02 .381 4 2.864 14.000

40.000 .23 0.000 4 9.709 10.000

Data transformation: No transformation
0.000 1. 00 0.000 4
2.50D 1. 00 0.000 4 0.000 18.000
5.000 .95 .100 4 .516 16.000

J-O • .oOO 1. 00 0.000 4 0.000 18.000
20.000 .70 .346 4 2.864 14.000
40.000 0.00 0.000 4 9.709 10.000

NOEC LOEC TU Alpha Tail Based on critical Sum of Ran

20 40 .05 One-sided Steel 10

Dunnett Test:

Shapiro-Wilk Test for Normality:

Bartlett Test for Equal variance:

MSO ~
0

Reduction
MSE from Control critical T

.02660 23.2773 2.41

Alpha W Cutoff W Normal?

.01 .716554 .884 No

Alpha B P (B) Equal Var?

.01 9999 0 No

- ------------ .--- - --,~---- - - --------------
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Pararne trix, Inc.

SSJJ3 L:lke Washington Blvd

Kirkland. WA 98033

Parametrix, Inc.

Environmental Toxicology Laboratory

Pimephales promelas
CHRONIC DAILY MONITORDi"G

alent

Sample k.c...\
Collection Dates ~~N-+'I_A_, _

Test Dares '8/5 ( C( 1 - 8 (~2-.I '11-

Day 0 0,,)" 1

Temp ("C) ~ _L_.S__
Day2

()
oay3

;.5
Day 5 Da.,. 6

;2..5 z..'s"-
Day iZs

IRep. : Initial I Initia Final 1Initia Final i Initia Final i Initia ~:al ! !nitia Final I Iniria Final !Cone. Final

Control: 17.7 1).7 '~11S!171?/ i7-::> n,S"i](, I?-Bi+.GI75/Z6i7.h
, -- I I 1.1 11.7 1-.(.1 ill,(" 17·6 I (-~ 11·'5: 71,. I-=7SI:7.i.?!I,,", 17.(., 1,,(., I1\(. )

,lS- I 11117,1J 1- J-4 I '11 11 (. I/.'( I;· '? I 1. 5"! 71 i:r..H7 1- i 7.'5"" i I." i 7, 7
oS I 11V 17. f I- .~ !11 11· (,. i 7. 7 I 7. 'f i ,. ~ i /.7 I :;t, g i :7-. i? 17. S- I ",1 ,. f I
1,0 I 1,:( 17. Q i '7." !1 '{! (7 I7. 7 I7 6' ! j(. a i 7 -"3 I 7-. i I=rf I7. <) 17 1f I /. 7 I
"Z.e I 171 /-1771 I .- I - I- I-

i _
I - I -- I I-I -I I '--: I

I I 1 I I 1 I I I 1 I I I i 1I

I I I I I I I I I 1 ! I I

! I Ii I

I I I I I I I 1 I I I I I i I 1
I I I 1 I I 1 I I I I I I I i
1 I Dissolved Oxygen (mg/L) ,

I Initial I Initia Final i Initia Final ! Iniria Final I Iniria Final I Initia Final ! Iniria i".l Final

Control! 1"17 1J.l.fllLJ 11·(,1'7-2. Ilr IlOI1?i7,Z.i::;Z·511-i 1',4i .~-Ic-',S
.ilS I h.1 17/f I I.Ll 1"1-'11,·3 17.4- IG·~ 177 11,2 17·,1,:,!6·111.41 :P I t,.S
,2) I 1,/ 17.{ 173/"7 \I/.Z. /7.4-16'. 17.1 i 7·2.1 f.5 11.017/4 r- ~I G·c;,
.S- I /7.7 I 7, 6" I 7.3 ITS I7· 4 1/.Y-16. 'il 1,(, 11 z, /13/ b. SI 7/2..1" ,2.1 G·G,
10 1 11 G I 7. U 17.3 II b 11 J I 7. 6 I6 ° I /. c:1· J 11-.4 !c.. q I 7,G 1~ ,<I i r.o&:>
2. 0 I /] ,/~ 1- I 7. If I -- 1- L=J - I- I- i- I - /-1'-1--I

I 1 I I I I 1 I I I I ) 1 I iI I I I I I I 1 i 1 I I I /

I I I I I I I I 1 I I I I
I I I I I I I I 1 I I I I
I I Specific Conductiviry (uS)

I Initial i 1 I 2 I 3 I 4 I 5 I 6 Final

Control I 1200 I I 2..] 0 I --IC7(} I 3iO I 32.D 13cxJ ~3\
100% I 3&ocl 3 6' 00 I - I ~ J - I --- I ---r- -

Initials V5 [...7/71?5 IP5 I0" LJ {l WJ PI?5 IP5 I A:: IAC I tC ITSB ?5
Date I :1/s-- 1% i~>i IS-A IY-t jCi~ I% Io/~ 1% 18'/10/ n; l<2hll @Iil ~t.,

}OO% Efflue nt

Control

Hardness

Alkalinity

Chlorine (total residual)

Ammonia (rng/L)

1st Sample 2nd Sample 3rd Sample

t'-I"T = Not Taken

Shading rcspresents areas for which data collection is not required.
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Parametrix, Inc.
Environmental Toxicology Laboratory

Pimephales promelas
Chronic Daily Survival

Par~lfIL

5&0& La.Jc~W~ Bb

KirkUuuJ..:vA 9&033

Client Number

Sample Collection Dates ~---;-;~__~ _

Test Dates <g(5 - 81rz IC'T

I Rep. I
No. of Survivors

Cone, 0 I 24 I 48 I 72 I 96 I 120 I 144 t68

Control 1 A I '0 I it) J ,0 I /0 I i.) I /0 I 10 \0

I B I I 1A1'12/1 1 I 7 I Cf I ~
I

'1 ~10 I
I .e- I I I I I i I

I

I &- I I I I I

!

,
I i

.Il(" I A I iD I I /0 I ID I Ie) I /0 I /6 ! 1'0 I I

I B I I It) I 10 I '/-( i 1 ! q I '1 to)0 I I I

lfi; I I I I I I II
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1 ..

Conc.y'Rep. Pan No. Foil weight (mg) Foil & Or~ani.sm Organism Iwei2:ht (m!Z we ijiht (rnz)

Co" trc\ 4 I I c;, 3c( i2 1tJ1- 3.2g-
B 2- q.73 12.l-tf 301

I..

\ \2S",/t... !r :3 /0,37 Ij,35 .30\ I
J 13 4 CJ,~S- 12. "1-2- 2. 31- I

,25", /1- A 5 I 9 93 11-,31- Z l-1Lf- I
..J

G ~ 1/, q c/ 15.30 I 3.3 j I
1 I
I

,5", (f.,.- A 7 q. 30 [l fCj 3 i-t 0)
J .8 S- 10,Go l'-t \ \ 35 j
- .

I
{,O Cl i: A Cj 9. G5 I 10,00 c. '1 \

J I I

I

'Ac. <6)\'j AC'?;!l?>

Comments:

Rev. l!3D/97

Pararnetrix, Inc.
- Environmental Toxicology Laboratory

7-DAY CHRONIC Pimephales promelas BIOMASS DATA

~/A ~/A,Client: Client N"0 .

~- - ------------
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Parametrix Toxicology Laboratory

FISH TeST DATA

Test NUJber: REFTOX760 (x) Chronic ( ) Acute hours
Test Date: 5-Aug-97

Source: REF Test Material: KCL (g/l)

Cont. Daily St.:.IrvivaL Prop lIei ght
Cone Rep No. Start 2 3 4 5 6 End Alive /Fish

0.00 0 1 10 10 10 10 1.00 .32800
0.00 0 2 10 9 9 9 .90 .30100

.13 0 1 10 10 10 9 .90 .30100

.13 0 2 10 10 9 10 1.00 .28700

.25 0 1 10 8 8 8 .80 .24400

.25 0 2 10 10 10 10 1.00 .33100

.50 0 1 10 10 10 10 1.00 .34900

.50 0 2 10 10 8 8 .80 .35100
1.00 D 1 10 1 1 1 .10 .04100
1.00 D 2 1,0 Q 0 a 0.00 0.00000
2.00 0 , 110 0 0 0 0.00 0.00000
2.00 0 2 1:0 0 0 0 0.00 0.00000

--~ - --- ---._----
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Test Date
S~le Date

species
Test Type

8/05/97
8/05/97

Pimephales promelas
Chronic

Parametrix Toxicology Laboratory

Test NUlDer
Test Material

Source

REFTOX76D
Potassium chloride
REF
Reference Toxicant

gIL

End Point

ProportIon Al1\/e

Proportion Alive

Proportion Alive

Proportion Alive

Proportion Alive

Proportion Alive

Weight

End Point

ProportIon ALIve

Proportion Alive

SUMMARY

Day Transformation Cone #Reps Mean StOev % Surv

~ Arc sIne sqrt w/ adj.
X 0.000 0 2 1.33 .115
X .125 0 2 1.41 0.000
X .250 0 2 1.26 .216
X .500 0 2 1.41 0.000
X 1.008 D 2 .24 .115

2.008 D 2 .16 0.080

2 No transformation
0.000 0 2 .95 .071

.125 0 2 1.00 0.000

.250 0 2 .90 .141

.500 0 2 1.00 0.000
1.000 0 2 .05 .071
2.080 D 2 0.08 0.000

4 Arc sine sqrt w/ adj.
X 8.000 D 2 1.33 .11'5
X .125 D 2 1.33 .11'5
X .250 0 2 1..26 .216
X .500 0 2 1.26 .216
X 1.000 0 2 .24 .i15

2.000 0 2 .16 0.000

4 No transformation
0.000 D 2 .95 .071

.125 0 2 .95 .ozt

.250 D 2 .90 .141

.500 D 2 .90 .141
1.000 D 2 .05 .071
2.000 D 2 0.00 0.000

7 Arc sine sqrt w/ adj.
X 0.000 0 2 1.33 .115
X .125 0 2 1.33 .115
X .250 0 2 1.26 .216
X .500 0 2 1.26 .216
X 1.000 0 2 .24 .115

2.000 0 2 .16 0.000

7 No transformation
0.000 D 2 .95 .071

.125 D 2 .95 .071

.250 0 2 .90 .141

.500 D 2 .90 .141
1.000 D 2 .05 .071
2.000 0 2 0.00 0.000

No transformation
X 0.000 D 2 .31 .019
X .125 D 2 .29 .010
X .250 D 2 .29 .062
X .500 D 2 .35 .001
X 1.800 D 2 .02 .029

2.• 800 D 2 0.00 0.000

X " i.ndi cates ccncentr-ac f ons used i,n calculations

- HYPOTHESIS TEST -

Day Transformation/Analysis NOEC LOEC Tl:J "'SE "'SO

~ Arc sIne sqrt w/ adj.
Dunnett + t-test .012

4 Arc sine sqrt w/ adj.
Dunnett + t-test .022

---~ ---~._-------
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Proportion Alive

Weight

7 Arc si~e sqrt wi adj.
Dunnett + t-test

No transformst ion
Dunnett + t-test

.022

.001

- PROPORTION POINT ESTIMATE -

End Point Day Method P Cone 95X CI TU

ProportIon ALIve 4 problt
EC 50 .721 .46 - .86

Proportion Alive 7 Probit
EC 50 •721 .46 . .86

- GRO~TH POINT ESTIMATE -

End Point P Ie 9~% CI

lIelght
IC 25 .629 .45 - .69
IC 50 .764 .64 • .86

scoEPA00028009



8/14/97- 2:55 pm

IFish Larvae

TOXIS ANALYSIS SUMMARY

Lab Species Test Date Test Material Permit Protocol Test Number

WAPTL PP 8/05/97 KCL (gj 1) REF EPAF 94 REFTOX760

Statistics Parameters

PROPORTION

Variance:
Alpha Normality:

NOEC:

End Point:
Analysis:

Transform:
Tail:

Constant:
Root:

PA Proportion Alive
EPA Flowchart (Chronic and Acute)
Arc sine square root w/ Bartlett adj.
One-tailed, decreasing

-.01
-1.00

1 control

.01

.01

.05

EC/LC Method: P (P,S,G,L,N)

GROWTH

Superdunnet: 4000

Variance:
Alpha Normality:

NOEC:

End Point:
Analysis:

Transform:
Tail:

Constant:
Root:

Calculate IC? Y

GW weight
EPA Flowchart (Chronic
No transformation
One-tailed, decreasing

-.01
0.00

(Y , N)

and Acute)

IC resamples:

1 control

.01

.01

.05

120

=1 Errors/Warnings

Type Number

EC/LC 66

IC a

PROP 44

No convergence in 25 iterations - this usually means that
a probit model is not appropriate for the data
Analysis completed with no errors

Not enough replication for steel test

---~._----
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Inhibition Concentration (ICp) Using Linear Interpolation Analysis

Parametrix Toxicology Laboratory

5pecies: Pimephales promelas
fest Material: Potassium chloride (g/l)
Endpoint: Weight

Test Number: REFTOX760
Test Date: 8/05/97

'::oncentration

0.0000
0.1250
0.2500
0.5000
1.0000
2.0000

Mean

0.3145
0.2940
0.2875
0.3500
0.0205
0.0000

Pooled
Mean

0.3145
0.3105
0.3105
0.3105
0.0205
0.0000

Proportion
Response

0.0000
0.0127
0.0127
0.0127
0.9348
1. 0000

? Value
Estimated

Concentration
95% Confidence Limits

Lower Upper

25
50

0.6287
0.7642

0.452
0.635

0.688
0.860

Note: # bootstrap resamplings = 120
-Note: Confidence limit adjustment factor = 4.0

1. 00
.......p 0 .........

r
-:::>

p
0 0.78

_r
t

-i
0

~n

0.52
r

-e
5

-p
0

n 0.26
_.:5

e

0.00 0 • 0 • 0 •••.•• 0

0.000 0.485 0.970

Concentration

-~-,-----------

1.455 1.939
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8/14/97 TOXIS ANALYSIS SUMMARY

--I Fish Larvae

Lab Species Date

Day2

Test Material Permit

Day 2

Protocol Test Number

WAPTL pp 8/05/97 KCL (g/l) REF EPAF 94 REFTOX760

EPA Flowchart (Chronic and Acute)

Transformation

Arc sine sqrt w/ adj.

No transformation

_Error occurred during statistics:

-Not enough replication for steel test

1 control

Conc Mean SD N

X O.OOD 1. 33 .115 2
X .13D 1. 41 0.000 2
X .25D 1. 26 .216 2
X .50D 1. 41 0.000 2
X 1. DOD .24 .115 2

2.00D .16 0.000 2

O.OOD .95 .071 2
.13D 1. 00 0.000 2
.25D .90 .141 2
.SOD 1. 00 0.000 2

1. OOD .05 .071 2
2.00D 0.00 0.000 2
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8/14/97- 2:12 pm TOXIS ANALYSIS SUMMARY

IFiSh Larvae

Lab Species Test Date Test Material Permit Protocol Test Number

WAPTL PP 8/05/97 KCL (g/l) REF EPAF 94 REFTOX760

statistics Parameters

PROPORTION

Variance:
Alpha Normality:

NOEC:

End Point:
Analysis:

Transform:
Tail:

Constant:
Root:

PA Proportion Alive
EPA Flowchart (Chronic and Acute)
Arc sine square root w/ Bartlett adj.
One-tailed, decreasing

-.01
-1. 00

1 control

.01

.01

.05

EC/LC Method: F (P,S,G,L,N) Superdunnet: 4000

GROWTH

.01

.01

.05

1 controland Acute)

Variance:
Alpha Normality:

NOEC:

GW Weight
EPA Flowchart (Chronic
No transformation
One-tailed, decreasing

-.01
0.00

End Point:
Analysis:

Transform:
Tail:

Constant:
Root:

Calculate IC? Y (Y,N) IC resamples: 120

---I Errors/Warnings

Type Number

EC/LC a Analysis completed with no errors

IC 0 Analysis completed with no errors

PROP 44 Not enough replication for Steel test

SCOEPA00028013



Inhibition Concentration (ICp) Using Linear Interpolation Analysis

Parametrix Toxicology Laboratory

Species: Pimephales promelas
Test Material: Potassium chloride (g/l)
Endpoint: Weight

Test Number: REFTOX760
Test Date: 8/05/97

Concentration

0.0000
0.1250
0.2500
0.5000
1. 0000
2.0000

Mean

0.3145
0.2940
0.2875
0.3500
0.0205
0.0000

Pooled
Mean

0.3145
0.3105
0.3105
0.3105
0.0205
0.0000

Proportion
Response

0.0000
0.0127
0.0127
0.0127
0.9348
1.0000

P Value
Estimated

Concentration
95% Confidence Limits

Lower Upper

25
50

0.6287
0.7642

0.455
0.644

0.691
0.861

-Note: # bootstrap resamplings = 120
_Note: Confidence limit adjustment factor = 4.0

1. 00
-p 0 ..........

r
,~~ 0

p
~o 0.78

r
t

.__ i
0

-n
0.52

r
. __ e

s
""'p

0
n 0.26
s
e

0.000. 0 • 0 •••••• 0

0.000 0.485 0.970

Concentration

1.455 1.939

~~-- -~---~- ------~. ---- -------. -
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Probit Analysis For EC/LC

Parametrix Toxicology Laboratory

Species: Pimephales promelas
Test Material: Potassium chloride (gil)
Endpoint: Day4

Test Number: REFTOX760
Test Date: 8/05/97

Proportion
Observed Responding Predicted

Number Number Proportion Adjusted for Proportion
Cone. Exposed Resp. Responding Controls Responding

Control 20 1 0.0500 0.0000 0.0667
0.1250 20 1 0.0500 -0.0179 0.0000
0.2500 20 2 0.1000 0.0357 0.0000
0.5000 20 2 0.1000 0.0357 0.0357
1.0000 20 19 0.9500 0.9464 0.9464
2.0000 20 20 1. 0000 1. 0000 1.0000

Chi-square for heterogeneity (calculated) =
-Probability(Chi-square > 0.446) = 0.93049

-Parameter Estimate std. Err.

0.446

95% Confidence Limits
Lower Upper

Intercept 6.611181
·~Slope 11.340909

'~Spontaneous 0.066667
Response Rate

0.498245
3.686916

0.032203

5.634622
4.114553

0.003548

7.587741
18.567264

0.129786

__ Regression equation is:
probit(adjusted prop. resp.) = intercept + slope*log(10) Concentration

Estimated LC/EC values

Point
Exposure

Cone.
95% Confidence Limits
Lower Upper

50.00 0.721 0.460 0.858

SCOEPA00028015



Plot of adjusted probits and predicted regression line

0

P P
r 7.7 0.997 r
0 0

b P
i 7.3 0.988 0

t r
t

6.8 0.966 i
o. 0

n
6.4 0.918

R
e

6.0 0.829 s
p
a

5.5 0.696 n
s
e

5.1 0.529

4.6 0.357

4.2 0.210

3.8 0.107

3.3 0 0 . 0.046

2.9 0.017

2.4 0.005

2.0 0 0.001

-0.347 -0.282 -0.218 -0.153 -0.088 -0.023 0.042

Log (10) Concentration

~---~----,--~------ ------

SCOEPA00028016



8/14j97

IFiSh Larvae

TOXIS ANALYSIS SUMMARY

Oay4 Day 4

Lab Species Date Test Material Permit Protocol Test Number

WAPTL PP 8/05/97 KCL (gjl) REF EPAF 94 REFTOX760

__ EPA Flowchart (Chronic and Acute)

Transformation

Arc sine sqrt wj adj.

No transformation

Error occurred during statistics:

,~Not enough replication for Steel test

".,

1 control

Conc Mean SO N

X 0.000 1. 33 .115 2
X .130 1. 33 .115 2
X .250 1. 26 .216 2
X .500 1. 26 .216 2
X 1. 000 .24 .115 2

2.000 .16 0.000 2

0.000 .95 .071 2
.130 .95 .071 2
.250 .90 .141 2
.500 .90 .141 2

1. 000 .05 .071 2
2.000 0.00 0.000 2

SCOEPA00028017



8/14/97- 2:15 pm TaXIS ANALYSIS SUMMARY

jFiSh Larvae

Lab Species Test Date Test Material Permit Protocol Test Number

WAPTL PP 8/05/97 KCL (g/l) REF EPAF 94 REFTOX760

statistics Parameters

PROPORTION

Variance:
Alpha Normality:

NOEC:

End Point:
Analysis:

Transform:
Tail:

Constant:
Root:

PA Proportion Alive
EPA Flowchart (Chronic and Acute)
Arc sine square root w/ Bartlett adj.
One-tailed, decreasing

-.01
-1. 00

1 control

.01

.01

.05

EC/LC Method: F

GROWTH

Superdunnet: 4000

Variance:
Alpha Normality:

NOEC:

End Point:
Analysis:

Transform:
Tail:

Constant:
Root:

GW Weight
EPA Flowchart (Chronic
No transformation
One-tailed, decreasing

-.01
0.00

and Acute) 1 control

.01

.01

.05

Calculate IC? Y IC resamples: 120

Type Number

EC/LC 0

IC 0

PROP 44

Errors/Warnings

Analysis completed with no errors

Analysis completed with no errors

Not enough replication for Steel test

- --- ------,,--~~-~---
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Inhibition Concentration (ICp) Using Linear Interpolation Analysis

Parametrix Toxicology Laboratory

Species: Pimephales promelas
~est Material: Potassium chloride (gil)
Endpoint: Weight

Test Number: REFTOX760
Test Date: 8/05/97

Concentration

0.0000
0.1250
0.2500
0.5000
1.0000
2.0000

Mean

0.3145
0.2940
0.2875
0.3500
0.0205
0.0000

Pooled
Mean

0.3145
0.3105
0.3105
0.3105
0.0205
0.0000

Proportion
Response

0.0000
0.0127
0.0127
0.0127
0.9348
1. 0000

Estimated
Concentration

95% Confidence Limits
Lower Upper

25
50

0.6287
0.7642

0.475
0.642

0.687
0.860

-Note: # bootstrap resamplings = 120
~Note: Confidence limit adjustment factor - 4.0

1. 00
._p 0 ...... " ..

r
,~o

p
--0 0.78

r
. --t

,,,i
0

, -n
0.52.-r

,~
e
s

,~p

0

"--"'n 0.26
s
e

0.000. 0 . 0 0

0.000 0.485 0.970

Concentration

1.455 1.939

--- ~---~-----
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Probit Analysis For EC/LC

Parametrix Toxicology Laboratory

species: Pimephales promelas
Test Material: Potassium chloride (g/l)
Endpoint: End

Test Number: REFTOX760
Test Date: 8/05/97

Proportion
Observed Responding Predicted

Number Number Proportion Adjusted for Proportion
Cone. Exposed Resp. Responding Controls Responding

Control 20 1 0.0500 0.0000 0.0667
0.1250 20 1 0.0500 -0.0179 0.0000
0.2500 20 2 0.1000 0.0357 0.0000
0.5000 20 2 0.1000 0.0357 0.0357
1. 0000 20 19 0.9500 0.9464 0.9464
2.0000 20 20 1. 0000 1.0000 1.0000

Chi-square for heterogeneity (calculated) =
--Probability(Chi-square> 0.446) = 0.93049

Parameter Estimate std. Err.

0.446

95% Confidence Limits
Lower Upper

Intercept 6.611181
- Slope 11. 340909

- Spontaneous 0.066667
_ Response Rate

0.498245
3.686916

0.032203

5.634622
4.114553

0.003548

7.587741
18.567264

0.129786

--Regression equation is:
probit(adjusted prop. resp.) = intercept + slope*log(lO) Concentration

Estimated LC/EC values

Point
Exposure

Cone.
95% Confidence Limits
Lower Upper

50.00 0.721 0.460 0.858

_ .._-.0......-.;;... _. --"----- __--,.--_-_~.
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Plot of adjusted probits and predicted regression line

a
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Log (10) Concentration
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8/14/97

_IFiSh Larvae

Lab Species Date

TOXIS ANALYSIS SUMMARY

Proportion Alive

Test Material Permit

Day 7

Protocol Test Number

WAPTL PP 8/05/97 KCL (gil) REF EPAF 94 REFTOX760

EPA Flowchart (Chronic and Acute)

Transformation

Arc sine sqrt w/ adj.

No transformation

~Error occurred during statistics:

-Not enough replication for Steel test

----~~-~-~~,'--------- ------~---

1 control

Cone Mean SO N

X 0.000 1. 33 .115 2
X .130 1. 33 .115 2
X .250 1. 26 .216 2
X .500 1. 26 .216 2
X 1. 000 .24 .115 f 2

2.000 .16 0.000 2

0.000 .95 .071 2
.130 .95 .071 2
.250 .90 .141 2
.500 .90 .141 2

1. 000 .05 .071 2
2.000 0.00 0.000 2

'~------.----~------
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APPENDIX D

CHAIN OF CUSTODY FORMS AND
INITIAL WATER QUALITY PARAMETERS
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North Creek Analytical- Portland Subcontract Order
P708037

Sending Laboratory

North Creek Analytical - Portland
-~ '')5 SW Nimbus Ave.

.verton, OR 97008

Phone 503/6'+3-9200
Fax 503/644-2202
Project Manager: Mary A. Fritzrnann Smith

Receiving Laboratory

Pararnetrix, IRc.
5808 Lake Washington Blvd ?'IE
Kirkland, \VA 98033

Phone: 206-822-8880
Fax: N/A

Subcontract Order Comments

Sample/Analysis Information

Sample \;]me 'latrix Sampled/ Analysis Requ esred Due Lab >;umber . Container Comments
Expires

P701l037-01 Water 8/4/97 Dual End Pi -I-tarlr j Orr. (I,i-

8/5/97 Subcontract Outside 8/18/97 Bioassay

) "I>
_~~~"------,~,,,-,-,-,~/--CompaIly IJCA ' I .

I

Received By_S:::-h~l&..4(;{}.~~__Company @f

Da,ne S'~q-97
Date e-15/71- Pagelofl
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North Creek Analytical - Portland Subcontract Order
P7Q8102

Sending Laboratory

:'\orrh Creek Analytical - Portland
-Q-t05 S\V Nimbus Ave,

verton, OR 97008

Phone 503/643-9200
Fax: 503/644-2202
Project Manager: Mary A. Fritzmann Smith

Receiving Laboratory

Pararnerrix, Inc.
5808 Lake Washington Blvd, NE
Kirkland, \VA 98033

Phone: 206-822-8880
Fax N/A

Subcontract Order Comments

Sample/Analysis Information

Sumple \ame Malrh Sampled! Analysis Requested Due Lab .'\umber Container Comments
Expires

1'708 I02-0 I WOller 8/6/97 A

8f7i97 Subcontract Outside 8110/97 Bioossoy

----~-------~-~

Page 1 of 1
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North Creek Analytical - Portland Subcontract Order

P708170

Sending Laboratory

'\'')rth Creek Analytical· Portland

5 SW Nimbus Ave.

3eJ\erton, OR 97008

Phone: 503/643-9200
:a:\: 503/644-2202

Project Manager: Mary A. Fritzmann Smith

Receiving Laboratory

Pararnetrix, IB.c.
5808 Lake Washington Blvd. NE
Kirkland, WA 98033

Phone: 206-322-8830
Fax: N/A

Subcontract Order Comments

Sample/Analysis Informa tion

;ample '\arne Matrix Sampled/ Analysis Requested Due Lab Number Container

Expires

1'708170-0 I Water 8/8/97

8/9/97 'Subcontract Outside 8/"22/97

Comments

Released By ~~~omp"ny {V(A-? Dol' oS-'l7
Received By ~ 1'\.,.1/\0... CGk0 Company----'-P........M~f~~ Date >r I'{) (er]

@ 09S,5

Page I of I"

_____~.__••_~ 0-
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[

It;•...rnctrix Environmental Toxicology Laboratory
5808 Lake Washington Boulevard NE, Suite 200
Kirkland, WA 98033

INTI'IAL WATER QUALITY PARAMETERS

SAMPLE #1

Date Sample Collected; {f'/i-//9 7-

Date Sample Received: c;r1-, I'Ft-

Temperature (0C): /2-

Salinity (ppt): 0

Dissolved Oxygen (mg/L): g.O
pH: :;-,0

Conductivity (!~S): '"too

Hardness (rng/L CaCO): n 0

Alkalinity (mg/L CaCO)): IQ
Residual Chlorine (mgjL): <0.0\

Ammonia (rng/L):

Initials:

NT= Not Taken

Rev, 2/20/%

SAMPLE #2

Date Sam pic Collected: "B I~ q7-

Da~e Sample Received: ~ 1+ q1-

Temperature CC): (.5

Salinity (ppt): 0

Dissolved Oxygen (mg/L): 5',1-

pH: i.\
Conductivity (~S): ;000

Hardness (mg/L CaCO)): Y 1

AlkalinIty (mg/L CaCO)):

Residual Chlorine (mg/L): ,02-

Ammonia (mg/L):

Initials: AC.

CLIENT NO: 95-~S:-'O (Of)
7

SAMPLE #3

Date Sample Collected: 15-1S 197-

Date Sample Received: "'0 !6'17 7-

Temperature CC): (1-

Salinity (ppt): 0

Dissolved Oxygen (mg/L): 7. f:5

pH: 1. I

Conductivity (~S): I r 0 o

Hardness (mg/L CaCO)):

Alkalinity (mg/L CaCO): / 't
Residual Chlorine (mg/L): (0.6 I

Ammonia (mg/L):

Initials: J(;::.
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~' [WACKER]

Wacker Siltronic Corporation

October 10, 1997

Dr. Elliot Zais
Water Quality Source Control
Department of Environmental Quality Northwest Region
2020 SW Fourth Avenue, Suite 400
Portland, OR 97201-4987

Dear Dr Zais,

ER37:ES

Below are the results of our annual bioassay test performed in August as required by our NPDES
permit. The results of the bioassay are in compliance with the conditions of our permit.
Bioassay testing was done by Parametrix Environmental Toxicology Laboratory.

48-hour Results:

NOEC
ZID Pass Criteria1

Chronic Results:

NOEC
Mixing Zone Pass Criteria

Suryival (% Effluent)
Ceriodaphnia dubia Pimephales promelas

50% 100%
~50% ~50%

Survival (% Effluent)
Ceriodaphnia dubia Pimephales promelas

50% 100%
~17% ~17%

If you have any questions please contact me at 219-7532.

Very truly yours,

WACKER SILTRONIC CORPORATION

~
Thomas C. McCue

cc: Tom Rothschild
NPDES-DMR File

I Raymond, RichardlCH2MHILL. Mixing Zone Effluent Dilution Evaluation, prepared for
Wacker Siltronic Corporation, February 4, 1994. The NPDES discharge permit defines, for
Wacker's effluent discharge to the Willamette River, a zone of initial dilution (ZID) having a 5
foot radius from the point of discharge at Outfall 003, and mixing zone having a 50-foot radius
from the point of discharge at Outfall 003. The mixing zone dilution study identified worst-case
(0 current velocity) dilutions at distances of 5 and 50 feet from the discharge point of 2: I and 6: I
(Qto18/QeffiuenJ respectively. These dilutions are equivalent to 50% effluent at the edge of the ZID
and 17% effluent at the edge of the mixing zone. According to the discharge permit, the effluent
is considered to be acutely toxic if an acute test No-Observable-Effects-Concentration (NOEC) is
less than 50% effluent, and the effluent is considered to be chronically toxic if a chronic test
NOEC is less than 17% effluent. Conversely, the effluent is considered to be in compliance for
toxicity if the acute test NOEC~50% effluent and the chronic test NOEC~ 17% effluent.

An ISO 9001 certified Corporation

Wadler Siltronic Corporation
P.O. Box83180
Portland, OR 97283-0180
Phone (503) 243-2020
TOO (503) 241-7519
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TOXICITY EVALUATION OF AN EFFLUENT TO

Ceriodaphnia dubia AND Pimephales promelas

Prepared for

NORTH CREEK ANALYTICAL
9405 SW Nimbus Avenue

Beaverton, Oregon 97008-7132

Prepared by

PARAMETRIX, INC.
5808 Lake Washington Blvd. NE

Kirkland, Washington 98033

AUGUST 1997

----- ~ ~ --- --- - - - --- - ----.,;..---- - ..- - .. - ~ ----- -~--------------
-- ----._- -- -.-._- ---- ......---- - -
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MEMORANlDUM ClfMHILl

TO:

COPIES:

FROM:

DATE:

Tom McCueIWacker
Sandra Archer/Wacker

Mike Stanaway/CH2M HILUCVO

Gary HickmanlCH2M HILL/CVO

June 2, 1995

SUBJECT: Wacker Siltronic Corporation
Wastewater Toxicity Study
Project Approach and Progress Report

PROJECT: OPE40202.AO

Background

This memo summarizes the study approach, work completed, and test results, for the
wastewater toxicity study performed for the Wacker Siltronic Corporation facility in
Portland, Oregon.

Unless otherwise stated, use of the terms "effluent" and "whole effluent" in this memo
refers to Effluent 001, which is discharged to the Willamette River under Wacker's NPDES
discharge permit', This effluent consists primarily of three waste streams: concentrated
acid drain (CAD), weak acid drain (WAD) and (ROIDI water concentrate, boiler, and
cooling water) blow down (BD). Wastewater treatment includes fluoride precipitation of
CAD and neutralization. of combined CAD and WAD.

The NPDES discharge permit! defines, for Wacker's effluent discharge to the Willamette
Rivet, a zone of initial dilution (ZID) having a 5-foot radius from the point of discharge at
Outfall 003, and-mixing zone having a 50-foot radius from the point of discharge at Outfall
003. A mixing zone dilution study conducted for the Wacker facility' identified worst-case
(0 current velocity) dilutions at distances of 5 and 50 feet from the discharge point of 2:1
and 6:1 (~taI~muCQJ, respectively. These dilutions are equivalent to 50% effluent at the
edge of the ZID and 17% effluent at the edge of the mixing zone. According to the .
discharge permit, the effluent is considered to be acutely toxic if an acute test No
Observable-Effects-Concentration (NOEC) is less than 50% effluent, and the effluent is
considered to be chronically toxic if a chronic test NOEC is less than 17% effluent.
Conversely, the effluent is considered to be in compliance for toxicity if the acute test
NOEC~O% effluent and the chronic test NOEC(::17% effluent.

I Oregon Department of Environmental Quality. National Pollutant Discharge Elimination System, Waste
Discharge Permit Number 101128, Issued to Wacker Siltronic Corporation, July 14, 1993.
2 Raymond, Richard/CHZM HILL. Mixing Zone Effluent Dilution Evaluation, prepared for Wacker
Siltronic Corporation, February 4, 1994.

1

------------~------------------
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October 10, 1997

Dr. Elliot Zais
Water Quality Source Control
Department of Environmental Quality Northwest Region
2020 SW Fourth Avenue, Suite 400
Portland, OR 97201-4987

Dear Dr Zais,

.~; [WACKER]
Wacker Siltronic Corporation

ER37:ES

Below are the results of our annual bioassay test performed in August as required by our NPDES
permit. The results of the bioassay are in compliance with the conditions of our permit.
Bioassay testing was done by Parametrix Environmental Toxicology Laboratory.

48-hour Results:

NOEC
ZID Pass Criteria1

Chronic Results:

NOEC
Mixing Zone Pass Criteria

Suryival (% Effluent)
Ceriodaphnia dubia . Pimephales promelas

50% 100%
;.>-;50% ;.>-;50%

Survival (% Effluent)
Ceriodaphnia dubia Pimephales promelas

50% 100%
;.>-;17% ;.>-;17%

If you have any questions please contact me at 219-7532.

Very truly yours,

WACKER SILTRONIC CORPORAnON

~
Thomas C. McCue

cc: Tom Rothschild
NPDES-DMR File

I Raymond, Richard/CH2MHILL. Mixing Zone Effluent Dilution Evaluation, prepared for
Wacker Siltronic Corporation, February 4, 1994. The NPDES discharge permit defines, for
Wacker's effluent discharge to the Willamette River, a zone of initial dilution (lID) having a 5
foot radius from the point of discharge at Outfall 003, and mixing zone having a 50-foot radius
from the point of discharge at Outfall 003. The mixing zone dilution study identified worst-case
(0 current velocity) dilutions at distances of 5 and 50 feet from the discharge point of2: 1 and 6:1
(QtotolQ<ffiuenJ respectively. These dilutions are equivalent to 50% effluent at the edge of the ZID
and 17% effluent at the edge ofthe mixing zone. According to the discharge permit, the effluent
is considered to be acutely toxic if an acute test No-Observable-Effects-Concentration (NOEC) is
less than 50% effluent, and the effluent is considered to be chronically toxic if a chronic test
NOEC is less than 17% effluent. Conversely, the effluent is considered to be in compliance for
toxicity if the acute test NOEC?-50% effluent and the chronic test NOEC?- 17% effluent.

An 156 9001 Certified Corporation

Wacker SiltronicCorporation
P.O. BoK 83180
Portland, OR 97283-0180
Phone (503) 243-2020
TOO (503) 241-7519
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TOXICI1Y EVALUATION OF AN EFFLUENT TO

Ceriodaphnia dubia AND Pimephales promelas

Prepared for

NORTH CREEK ANALYTICAL
9405 SW Nimbus Avenue

Beaverton, Oregon 97008-7132

Prepared by

PARAMETRIX, INC.
5808 Lake Washington Blvd. NE

Kirkland, Washington 98033

AUGUST 1997

--- --,~----

~----- - ----
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October 10, 1997

Dr. Elliot Zais
Water Quality Source Control
Department of Environmental Quality Northwest Region
2020 SW Fourth Avenue, Suite 400
Portland, OR 97201~4987

Dear Dr Zais,

~}~
r,:

~f [WACKER]
Wacker Siltronic Corporation

ER39:ES

While preparing the bioassay results for 1997 we noticed that our files do not show evidence of
submitting the bioassay results in 1996. In order to correct this in our records we are submitting
to you the results of our bioassay test from 1996. The results of the bioassay are in compliance
with the conditions of our permit. Bioassay testing was done by Parametrix Environmental
Toxicology Laboratory.

1996 Bioassay Results:

48-hour Results:

NOEC
ZID Pass Criteria l

Chronic Results:

NOEC
Mixing Zone Pass Criteria

Survival (% Effluent)
Ceriodaphnia dubia Pimephales promelas

50% 100%
~50% ~50%

Survival (% Effluent)
Ceriodaphnia dubia Pimephales promelas

50% 100%
;?;17% ;?;17%

Wacker SittroniCCorporation
P.O. Box 83180
Portland, OR 97283-0180
Phone (503) 243·2020
TOO (503) 241-7519

If you have any questions please contact me at 219-7532.

Very truly yours,
WACKER SILTRONIC CORPORATION

_--:-\T~- C. Y'f\~ Lw-...

Thomas C. McCue

cc: Tom Rothschild
NPDES-DMR File, 1996

I Raymond, Richard/CH2MHILL. Mixing Zone Effluent Dilution Evaluation, prepared for Wacker Siltronic
Corporation, February 4, 1994. The NPDES discharge permit defines, for Wacker's effluent discharge to the
Willamette River, a zone of initial dilution (ZID) having a 5-foot radius from the point of discharge at Outfall 003,
and mixing zone having a 50-foot radius from the point of discharge at Outfall 003. The mixing zone dilution study
identified worst-case (0 current velocity) dilutions at distances of 5 and 50 feet from the discharge point of2: I and
6:1 (Qlotal/QeffiucnJ respectively. These dilutions are equivalent to 50% effluent at the edge of the ZlD and 17%
effluent at the edge of the mixing zone. According to the discharge permit, the effluent is
considered to be acutely toxic if an acute test No-Observable-Effects-Concentration (NOEC) is
less than 50% effluent, and the effluent is considered to be chronically toxic if a chronic test
NOEC is less than 17% effluent. Conversely, the effluent is considered to be in compliance for
toxicity if the acute test NOEC~50% effluent and the chronic test NOEC~ 17% effluent.

An ISO 9001 Certified Corporation
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TOXJICITY EVALUATION OF EFFLUENT SAMPLE FROM
WACKER SILTRONICS TO

Ceriodaphnia dubia AND Pimephales promelas

Prepared for

NORTH CREEK ANALYTICAL
9405 SW Nimbus Avenue

Beaverton, Oregon 97008-7132

Prepared by

PARAMETRIX, INC.
5808 Lake Washington Blvd. NE

Kirkland, Washington 98033

AUGUST 1996
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NORTH
jCREEK
j ANALYTICAL

September 6, 1996

Thomas J. Rothschild
Wacker Siltronic Corporation
PO ox 83810
Portland, OR 97283-0180

RE: Bioassay/August

Dear Thomas:

Offices:

BOTHELL III (206) 481-9200 II FAX 485-2992
SPOKANE .. (509) 924-9200 .. FAX 924-9290

PORTLAND III (503) 643-9200 .. FAX 644-2202

Correspondence to: 18939 - 120th Ave. NE, #101, Bothell, WA 98011

In response to your request, we are providing three copies of the bioassay report from
Parametrix, Inc. The chain of custody forms are also included. The samples were received
in our lab on the following dates: .

1) August 7, 1996, NCA# P608111, 96-71

2) August 9, 1996, NCA# P608168, 96-77

3) August 12, 1996, NCA# P608211, 96-80

4) August 14, 1996, NCA# P608273, 96-83

5) August 16, 1996, NCA# P608317, 96-89

Each of these three water samples were shipped overnight to Parametrix, Inc., Kirkland,
WA. If you have any questions, please call me at (503) 643-9200.

Howard Holmes
Project Manager

scoEPA00028045



TURNAROUND REQUEST in Business Days •
INVOICE TO: \,..,/l'.... c. k €"r- S,o I +r c Y) " L

(206) 481-9200 FAX 485-2992~·
(509) 924-9200 FAX 924-9290

(50:1) 643-9200 FAX 644-2202.'

Work Order #

189~9120thAvenueN.E.. Suite 101. Bothell, WA 98011·9508

Easl III 15 Montgomery,Suite B. Spokane,WA 99206-4779

9405 S.W. Nimbus Avenue. Beaverton. OR 97008-71.>2

CHAIN OF CUSTODY REPORT

~-~NORTH
f~~i 'CREEK

'ANALYTICAL
Environmental Laboretoly SelVices

'--:..~' ,

DATE:3- 7£!",

TIME: t,-/OD

.-',

COMMENTS

#OF

CONTAINERS

'*- Tumoroucd Reqursrs less rJwnstondord InlJ." incur Rlr.rh Charges.

I OTHER I.::srccc::::c."l.:y: _

Organic& InorganicAnal yses

0000008
Standard

MATIUX

IW,S.II.Ol

vJ

PRINT NAME:TIME:

TIME:

DATE:

DATE: Cl") f.k, '\, RECEIVEDBY m,,,"'"'"

P.O. NUMBER:

AlTENTION:

ADDRESS:

:2. '--I I - 1 s- .

FIRM:

SAMPLING

FAX:

ATfENTION: -j- n-.. Ka-t k

RELlNQUISHEO BY 'Si,.w"",·

PRINT NAME:

CLIENT SAMPLE

IDENTIFICATION

L

ADDRESS:

PHONE:

2.

10.

3.

5.

6.

9.

7.

8.

A001TIONAL REMARKS:

(I) j)iUL./ E-J,cl-P~ J ,,,,- frCA...CtG ~ Ckrcl ..... , C"
I

PAGE I OF I

C,)('!il"'/t, iNn
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TURNAROUND REQUEST in Business Days'

~'~NORTH
f~~\~'CREEK

'ANALYTICAL
CHAIN OF CUSTODY REPORT

INVOICETO:

189:\9 12001Avenue NE, Sui1e 101. Bothell, WA 98011·9508 (206)481·9200

East 11115 Montgomery, Sulle B, Spokane, WA 99206-4779 (509) 924-9200

9405 s.«. Nimbus Avenue, Beaverton, OR 97008-71.12 (50:1) 643-9200

Work Order #

l~O .
FAX 485.2992§"

FAX 924-9290

FAX 644-2202 r

COMMENTS

#OF

CONTAINERS

FIRM:

"Tumaroun d Rrqnests tess 'han sumdardmo-" incur Rush Charxt','i.

I OTHER ISpcctry:

MATRlX

(W,S,A.O)

PRINTNAME:

,
£.e14 I 6 o 0 / <f. q DI o cL7

PRINT NAME:

RECEIVED BY (Ji.,::,I,uuul'

RECEtVED BY (Si,~IJljJlml:

TIME:

TIME: I

DA"IT:

ADDRESS:

DATE:Y'

P.O. NUMBER:

A1TE1'ITION:

WiLdZV(

FIRM: S; I ~6"'" ~

FIRM:

SAMPLING

DATE:JTIME

FAX: £Lq ( - 7S9 -

CLIENT SAMPLE
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SUMMARY OF TEST CONDITIONS AND RESULTS

Dual endpoint Ceriodaphnia dubia and Pimephales promelas bioassays.

Test Title:

Testing Dates:

Test Facility:

Test Sponsor:

Test Material:

Test Species:

Source:

Test Type:

Duration:

Toxicity Evaluation of Effluent Samples from Wacker Siltronics to
Ceriodaphnia dubia and Pimephales promelas

Ceriodaphnia dubia: 13-20 August 1996
Pimephales promelas: 8-15 August 1996

Parametrix, Inc.; 5808 Lake Washington Boulevard NE; Kirkland,
Washington 98033

Mr. Howard Holmes; North Creek Analytical; 9405 SW Nimbus
Avenue; Beaverton, Oregon 97008~7132

Effluent samples collected on 7, 9, 12, 14 and 16 August 1996

Ceriodaphnia dubia
Pimephales promelas (Fathead minnow)

Ceriodaphnia dubia: Laboratory stock cultures
Pimephales promelas: Aquatic BioSystems; Fort Collins, Colorado

Dual endpoint for Ceriodaphnia dubia and Pimephales promelas

Ceriodaphnia dubia: 48 hours and 7 days
Pimephales promelas: 48 hours and 7 days

Test Concentrations: 0, 6.25, 12.5, 25, 50 and 100% effluent

Parametrix; Inc. IV
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Sample #5 PCiOSl11-1, P608168.1, P608211-1, P608273-1 and P608317·1

Summary of 48-hour results:

Evaluation

NOEC

WEC

LC50

Summary of tinal results:

Ceriodaphnia dubia

Survival

50%

100%

61%

Ceriodaphnia dubia

PimephaIes promelas

Survival

100%

>100%

>100%

Pimephales promelas

Evaluation Survival Reproduction Survival Growth

NOEC

LOEC'

LC50

Reference toxicant (LCSO) =

N/A = Not applicable

Paramettix; Inc.

50% <6.25%

100% 6.25%

61% I'r/i\

7.8 ppb Cu

v

100% 100%

>100% >100%

>100% I'r/A

0.6 ppt KCI

August 1996
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1. INTRODUCTION

This report summarizes the procedures and results of biological testing conducted on
effluent samples collected by the City of Portland on 7, 9, 12, 14 and 16 August 1996. All
testing was conducted by Parametrix's Environmental Toxicology Laboratory in Kirkland,
Washington. Testing consisted of two dual endpoint chronic bioassays using Ceriodaphnia
dubia and Plmephales promelas as test organisms.

Parametrix; Inc.
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1 August 1996
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2. TEST METHODS AND CONDITIONS

2.1 Sample Handling

Effluent samples were collected on 7, 9, 12, 14 and 16 August 1996, and shipped via
overnight carrier to Parametrix's Environmental Toxicology Laboratory, where they were
refrigerated at 40 C until used for testing. Upon sample arrival, a subsample was collected
for analysis of temperature, pH, salinity, dissolved oxygen, conductivity, hardness, alkalinity,
ammonia and total residual chlorine. Whole, dechlorinated samples were used to conduct
all toxicity testing.

2.2 Source and Condition of Organisms

C. dubia were obtained from laboratory stock cultures and were :::;; 24 hours old at test
initiation. P. promelas were obtained from Aquatic BioSystems in Fort Collins, Colorado
and were -s 48 hours old at test initiation.

A reference toxicant test was conducted on each test species to assess the relative health of
the test organisms and to ensure that their sensitivity fell within an expected concentration
range. Copper, as copper sulfate, was used as the reference toxicant for the C. dubia
bioassay, while potassium chloride was used as the reference toxicant for the P. promelas
bioassay.

2.3 'fest Methods

Chronic bioassay testing was conducted in accordance with Short-Term Methods for
Measuring the Chronic Toxicity of Surface and Receiving Waters to Freshwater Organisms,
EPAj600j4-91j002, July 1994. Test procedures were modified in accordance with Whole
Effluent Toxicity Testing Guidance Document, Oregon Department of Environmental
Quality, January 1993. Summaries of test conditions are presented in Tables 1 and 2.

Parametrix, Inc. 2 August 1996
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Table 1. Summary of test conditions Cor the dual endpoint Ceriodaphnia dubia bioassay.

Job Name: North Creek Analytical Job Number: 55-1945-07 (01)

Date: 13-20 August 1996

Test Protocol:

Test Material:

Test Organisms/Age:

Source:

Number/Container:

Volume/Container:

Test Concentrations:

Replicates:

Reference Toxicant:

Test Duration:

Short-Term Methods for Measuring the Chronic Toxicity of Effluent and
Receiving Waters to Freshwater Organisms. EPA/600/4-91/002, July 1994.
Whole Effluent Toxicity Testing Guidance Document, Oregon Department of
Environmental Quality, January 1993.

Whole effluent collected by the City of Portland

C. dubia; ~24 hrs old

In-house culture

1

15mL

0, 6.25, 12.5, 25, 50 and 100% effluent

Ten

Copper, as copper sulfate

7 days

Control/Dilution Media: Natural Spring water from Gold Creek Trout Farm; Woodinville, Washington

Test Chambers:

Lighting:

Photoperiod:

Aeration:

Feeding:

'-
Temperature:

Chemical Data:

Effect Measured:

Test Acceptability:

30 mL polypropylene cups

Fluorescent bulbs (50-100 foot candles)

16 hours light; 8 hours dark

None

Daily: 100 ILL Selenastrnm suspension; 100 ILL yeast/Cerophyll/trout chow
(YeT)

25 ± 10 C

pH and dissolved oxygen measured at renewal for each concentration and the
control (both initial and final solutions); temperature measured in environmental
chamber at initiation and every 24 hours; specific conductivity measured at test
initiation and termination in control and 100% effluent; conductivity, salinity,
hardness, alkalinity, ammonia and residual chlorine measured for each new
effluent sample

Mortality (defined as immobility) and reproduction

Control mortality ~20%; ~60% of control organisms produce three broods, an
average total of 15 or more offspring for the first three broods must be produced

Parametrix; Inc.
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Table 2. Summary of test conditions for the dual endpoint Pimephales promelas bioassay.

Job Name: North Creek Analytical Job Number: 55-1945-07 (01)

Date: 8-15 August 1996

'fest Protocol: Short-Term Methods for Estimating the Chronic Toxicity of Effluent and
Receiving Waters to Freshwater Organisms. EPA/600/4-91/002, July 1994.
Whole Effluent Toxicity Testing Guidance Document, Oregon Department of
Environmental Quality, January 1993.

Test Material: Whole effluent collected by the City of Portland

Test Organisms/Age: P. prome/as (fathead minnow); s48 hrs old

Source: Aquatic BioSystems, Inc.; Fort ColIins, Colorado

Number/Container: Ten

Volume/Container: 400 mL

Test Concentrations: 0, 6.25, 12.5, 25, 50 and 100% effluent

Replicates: Four

Reference Toxicant: Potassium chloride

Test Duration: 7 days

Renewal: Daily

Control/Dilution Media: Lab prepared synthetic water (80-120 mg/L as CaC03)

Test Chambers: 1 liter glass beakers

Lighting: Fluorescent bulbs (50-100 foot candles)

Photoperiod: 16 hours light; 8 hours dark

Aeration: None

Feeding: 0.15 mL newly hatched brine shrimp nauplii twice daily

Temperature: 25 ± 10 C

Chemical Data: pH and dissolved oxygen measured at renewal for concentration and the
control (both initial and final solutions); specific conductivity measured at test
initiation and termination in control and 100% effluent; temperature
measured in environmental chamber at test initiation and every 24 hours;
conductivity, hardness, alkalinity, ammonia, and residual chlorine measured
for each new effluent sample

Effect Measured: Mortality and growth

Test Acceptability: Control mortality ~ 20%; average mean control weight ~ 0.25 mg

Parametrix; Inc. 4
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3. RESULTS

Daily records of biological and chemical data collected during testing are included in the
appendices of this report.

3.1 Initial Chemical and Physical Determinations

The results of initial chemical and physical determinations made for the effluent samples
are summarized in Table 3.

Table 3. Initial chemical and physical determinations for effluent samples

Effluent Collection Dates

Sample # P608111-1 Sample # P608168-1 Sample # P608211-1
Parameter Measured 8/7/96 8/9/96 8/12/96

Receiving Temperature CC) 20 17 15

Salinity (ppt) 0 0 0

Dissolved oxygen (ppm) 7.0 7.0 8.0

Receiving pH 7.0 6.5 7.6

Conductivity (uHMOS) 900 1,025 900

Hardness (ppm as CaC03) 262 316 320

Alkalinity (ppm as CaC03) 14 14 16

Residual Chlorine (ppm) <0.01 <0.01 <0.01

Ammonia (ppm) 1 1 <1

Effluent Collection Dates

Sample # P608273·1 Sample # P608317-1
Parameter Measured 8/14/96 8/16/96

Receiving Temperature (0C) 20 17

Salinity (ppt) 0 0

Dissolved oxygen (ppm) 6.6 7.4

Receiving pH 6.7 6.9

Conductivity (J.A.HMOS) 800 1,200

Hardness (ppm as CaC03) 280 480

Alkalinity (ppm as CaC03) 10 20

Residual Chlorine (ppm) <0.01 <0.01

Ammonia (ppm) <1 <1

Parametnx; Inc. 5 August 1996
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3.2 Bioassay Results

Bioassay results are summarized in the Executive Summary and again in Table 4. The
results of reference toxicant testing and control responses were within the expected ranges.
Toxicity was observed for the acute data taken at 48 hours for the C dubia bioassay with
a NOEC of 50% and a LOEC 100% effluent. No acute toxicity was observed in the P.
promelas bioassay. Toxicity was also observed for survival of the chronic C. dubia bioassay
with a NOEC of 50% effluent and for reproduction, with a NOEC of 50% and a LOEC of
100% effluent. No toxicity was observed in the final results for the chronic P. promelas
bioassay with a NOEC of 100% effluent for survival. The chronic C. dubia bioassay was
reconducted due to not originally meeting control test acceptability criteria.

Parameuix; Inc. 6 August 1996
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Table 4. Summary of bioassay results.

Summary of 48-hour results:

Ceriodaphnia dubia Pimephales promelas

Evaluation

NOEC
LOEC
LCSO

Summary of final results:

Evaluation

NOEC

LOEC

LCSO

Reference toxicant (LCSO) =

N/A = Not applicable

Parametrix; Inc.

Survival

50%

100%

61%

Ceriodaphnia dubia

Survival Reproduction

50% <6.25%

100% 6.25%

61% N/A

7.8 ppb Cu

7

Survival

100%

>100%

>100%

Pimephalespromelas

Survival Growth

100% 100%

>100% >100%

>100% N/A

0.6 ppt KCl

August 1996
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APPENDIX A

DUAL ENDPOINT Ceriodaphnia dubia BIOASSAY DATA
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- P2lametrix, Inc.
Environmental Toxicology Laboratory

Ceriodaphnia dubia
Daily Water Quality Parameters
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Cone IaitilIl F"1III!Il bli1iool F"1IIllI Iaiaiol F"ma1 IIliIiaJ F"1IIllI lDiIiaJ F"ma1 IaizioI FiIooI I:aiIBI F"ma1 hUIiIll F"1l:IlIi

{p~ }!f ~,o -tJ,o {,q 7· ~ ~.o ~.o )1.0 T, ~~ '8.1 1-q 1-.~ '1.0 ~

'.1,,,-.,. t., tiS.lI ~.o 7q 7·] q,O %.D 7,'1l 7.&{ ~ 1.\ 1-." 1-.~ ~.D "
12.~·" ~.cr ~.'O '1.0 75; 17.'1 'i.O f.o ,.(p 7.elf ~·I ~.o 1.C; t·1J <f.o

1-5 'I. +.~ 1/, 1,.cr 7.~ 7.0 q,o 1.1 {.f; 7"'"0 ~,I lJl 1-., 1,t- 1-q
$"0 -], l:r- ~q 1-.i 1.7 11..1, 'f,'f 1'6 C;.~ ·1·~ '$,0 l,~ 1.'1 1., 1.~

(00 'I. 'f;1f 1-.1- 1.Q; 7-10 ",.~ - - - - - - -- -

I

Initials .)"'-. ~lt. Ji( mvJ (tJ.,,( j\!. Jt IMtA! W1-~ rvtO VVtf) .\ll ~ j'£.

Di.ssolved Oxygen (mg/L) Solution
Cone.

IDiliaI F"1II8l IDitiaI F"_ IaiIiU F"ma1 IDiIiol F"ma1 lDiIiaJ Fmal IDiliaI F"ma1 IDiIiol F"1IIllI IDitial F"1l:IlIi

to~ t·! =t.Jf ':f.". 7,L -r.lo 't.(, l.b 17·1 7., ·7,J.f F7.i- ~t t.! 1-1{

f;.2S'''' 1.2 l.Lt 1·1f 7. (, 7.(, =t-~ 1-'{, t-: 1-'7 7.'"1- I,'f- 1.1.{ 1-&1 t-~

1l.t;" 'I· 1.Z +-'1 1.&+ 7.~ 7-> 1--b l.b 17·G, (·1 1, 'r 7,,+ "1.1.f 1.'f 1.'1

2r;-'/' 1-.2 't-'f 1.5 rr· b 1·3 1;, ";f-.lo 7·& (.'"'6 l,if 7.'-!- 1--1.( =f.I( ~'f

So ./, 1-.1- 1,S' 1.5 7.~ (.1 l'b T:(p , .s 1-~ 75 l.!.f 1.10 1.~ 1-tt
too ./. 1.1.- 1.~ 1-b 1~ 1·0 - - - -- .. - - -

Initials JI!. *- ~t Mt.4 MW J.. Jt MW /IJ1"'J I1-1b tyI» J~ jl, ~¥-

Conductivity ().&MHOS)
Cone.

0 168
Hour H......

Couto ffO ~1-b

100% iCOO q')O'

Initials 'J~ ~\L. ,

.__ .-~- ---~------~~-=---,"-- ._----- -.... -~~._-- - -,-~------- -- ._---~- ------------_.- ~----- ~-~_._.- ~-----_......--
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Parametrix Toxicology Laboratory

WATER FLEA TEST DATA

Test NUlber: 930 oo Chronic ( ) Acute hours
Test Date: 13-Aug-96

Source: N. CREEK Test Material: EFF2 (X)

Cont. Daily Survival Prop Total Max
Cone Rep tIo. Sex Start 2 3 4 5 6 End Alive Young Young

0.00 D 1 F 1 1 1 1.00 10
0.00 D 2 F 1 1 1 1.00 25
0.00 D 3 F 1 1 1 1.00 10
0.00 0 4 F 1 1 1 1.00 18
0.00 D 5 F 1 1 1 1.00 26
0.00 D 6 F 1 1 1 1.00 20
0.00 0 7 F 1 1 1 1.00 20
0.00 0 8 F 1 1 1 1.00 20
0.00 0 9 F 1 1 1 1.00 6
0.00 D 10 F 1 1 , 1.00 18
6.25 D 1 F 1 1 1 1.00 12
6.25 0 2 F 1 1 1 1.00 12
6.25 0 3 F 1 1 1 1.00 23
6.25 0 4 F 1 1 1 1.00 5
6.25 0 5 F 1 1 1 1.00 14
6.25 0 6 F 1 1 1 1.00 1,2
6.25 0 7 F 1 1 1 1.00 9
6.25 0 8 F 1 1 1 1.00 1:2
6.25 0 9 F 1 1 1 1.00 7
6.25 0 10 F 1 1 1 1.00 6

12.50 0 1 f 1 1 1 1.00 14
12.50 0 2 F 1 1 1 1.00 17
12.50 0 3 F 1 1 1 1.00 17
12.50 0 4 F 1 1 1 1.00 5
12.50 0 5 F 1 1 0 0.00 4
12.50 0 6 F 1 1 1 1.00 7
12.50 0 7 F 1 1 1 1.00 7
12.50 0 8 F 1 1 1 1.00 6
12.50 0 9 F 1 1 1 1.00 24
12.50 0 10 F 1 1 a 0.00 a
25.00 0 1 F , , 1 1.00 9
25.00 0 2 F 1 , 1 1.00 10
25.00 0 3 F 1 a a 0.00 0
25.00 0 4 F 1 1 1 1.00 12
25.00 0 5 F 1 1 1 1.00 13
25.00 0 6 F 1 1 1 1.00 13
25.00 0 7 F 1 1 1 1.00 11
25.00 0 8 F 1 1 1 1.00 9
25.00 0 9 F 1 1 1 1.00 11
25.00 0 10 F 1 1 1 1.00 12
50.00 0 1 F 1 a a 0.00 a
50.00 0 2 F 1 1 1 1.00 11
50.00 0 3 F 1 1 1 1.00 12

- 50.00 0 4 F 1 a a 0.00 0
50.00 D 5 F 1 0 a 0.00 a
50.00 0 6 F 1 1 1 1.00 13
50.00 0 7 F 1 1 1 1.00 5
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Parametrix Toxicology Laboratory

WATER FLEA TEST DATA

Test Number: 930 (x) Chronic ( ) Acute hours
Test Date: 13-Aug-96

Source: N. CREEK Test Material: EFF2 eX)

Cont. Daily Survival Prop Total Max
Cone Rep No. Sex Start 2 3 4 5 6 End Alive Young Young

50.00 D 8 F 1 1 1 1.00 12
50.00 D 9 F 1 1 1 1.00 16
50.00 0 10 F 1 1 1 1.00 15

100.00 D 1 F 1 0 0 0.00 0
100.00 0 2 F 1 0 0 0.00 0
100.00 0 3 F 1 0 0 0.00 0
100.00 D 4 F 1 a a 0.00 a
100.00 0 5 F 1 a a 0.00 a
100.00 0 6 F 1 0 0 0.00 0
100.00 0 7 F 1 0 0 0.00 0
100.00 D 8 F 1 0 0 0.00 0
100.00 0 9 F 1 0 0 0.00 0

.~~"-" .~.~:...-.- . 100.00 0 10 F 1 0 0 0.00 0

- ---------~---
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Test Date
Sample Date

Species
Test Type

8/13/96
8112196

Ceriodaphnia dubia
Chronic

Parametrix Toxicology Laboratory

Test Number
Test Material

Source

930
Eft luent - Industry
N. CREEl(
North Creek Analytical

End Point

Proportlon ALIve

Proportion Alive

Reproduction

End Point

Proportlon AlIve

Proportion Alive

Reproduct ion

SUMMARY

Day Transformat ion Cone #Reps Mean StDev X Surv

2 No transformatIon
X 0.000 D 10 1.00 0.000
X 6.250 0 10 1.00 0.000
X 12.500 0 10 1.00 0.000
X 25.000 D 10 .90 .316
X 50.000 D 10 .70 .483

100.000 0 10 0.00 0.000

7 No transformation
X 0.000 0 10 1.00 0.000
X 6.250 0 10 1.00 0.000
X 12.500 0 10 .80 .422
X 25.000 0 10 .90 .316
X 50.000 0 10 .70 .483

100.000 0 10 o.eo 0.000

No transformation
X 0.000 0 10 17.30 6.601
X 6.250 0 10 11.20 5.138
X 12.500 0 10 10.10 7.490
X 25.000 0 10 10.00 3.801
X 50.000 0 10 8.40 6.484

100.000 0 10 0.00 0.000

X = indicates concentrations used in calculations

- HYPOTHESIS TEST -

Day Transformation/Analysis NOEC LOEC liU MSE "'SO

2 No transformatIon
Fisher Exact 50.000 100.000 2.00

7 No transformation
Fisher Exact 50.000 100.000 2.00

No transformation
Ounnett < 6.250 6.250 > 16.00 36.511

- PROPORTION POINT ESTIMATE -

End Point Oay Method P Conc 95% CI TU

Proportlon AlIve 2 GraPhIcal InterpoLatIon
EC 50 60.951 1.64

Proportion Alive 7 Graphical Interpolation
EC 50 60.951 1.64

- GROWTH POINT ESTIMATE -

End Point P IC 95% CI

ReprOdUctIon
Ie 50 46.094 6.09 - 64.64

scoEPA00028072



8/21/96- 9:28 am

Iwater Flea

TOXIS ANALYSIS SUMMARY

Lab species Test Date Test Material Permit Protocol Test Number

WAPTL CD 8/13/96 EFF2 (%) N. CREEK EPAF94 930

statistics Parameters

PROPORTION

Variance:
Alpha Normality:

NOEC:

End Point:
Analysis:

Transform:
Tail:

Constant:
Root:

PA Proportion Alive
Fisher Exact Auto growth select
No transformation .
One-tailed, decreasing

-.01
0.00

1 cOntrol

.01

.01

.05

EC/LC Method: F (P,S,G,L,N)

GROWTH

Superdunnet: 4000

Auto growth select

Variance:
Alpha Normality:

NOEC:

End Point:
Analysis:

Transform:
Tail:

Constant:
Root:

GR Reproduction
EPA Flowchart
No transformation
One-tailed, decreasing

-.01
0.00

1 control

.01

.01

.05

-Calculate IC? Y (Y, N) IC resamples: 120
'-~"===================================1

Errors/Warnings

Type Number

EC/LC 0 Analysis completed with no errors

IC 0 Analysis completed with no errors

PROP 0 Analysis completed with no errors

'--.; GROW 0 Analysis completed with no errors

scoEPA00028073



Inhibition Concentration (rcp) Using Linear Interpolation Analysis

Parametrix Toxicology Laboratory

pecies: Ceriodaphnia dubia
Test Material: Effluent - Industry (%)
F.ndpoint: Total young

Test Number: 930
Test Date: 8/13/96

oncentration

0.0000
6.2500

12.5000
25.0000
50.0000

100.0000

Mean

17.3000
11.2000
10.1000
10.0000

8.4000
0.0000

Pooled
Mean

17.3000
11.2000
10.1000
10.0000

8.4000
0.0000

Proportion
Response

0.0000
0.3526
0.4162
0.4220
0.5145
1.0000

Value
Estimated

Concentration
95% Confidence Limits

Lower Upper

50 46.0938 6.189 64.058

"ote: # bootstrap resamplings - 120

1.00
~"'='-

-0

.~

0.78
t.-, j,<

--n
,;' 0.52 0

s

-- 0 0
n 0
c.

,"'-'

0.26

0.00 0

0.0 24.2 48.5 72.7 97.0
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Graphical Interpolation Analysis For EC/LC

Parametrix Toxicology Laborato~y

;pecies: ceriodaphnia dubia
Test Material: Effluent - Industry (%)
ll:ndpoint: Day2

Pooled Proportion
.oncent.r-atifon Mean Mean Response

0.0000 0.0000 0.0000
6.2500 0.0000 0.0000 0.0'000

12.5000 0.0000 0.0000 0.0000
25.0000 0.1000 0.1000 0.1000
50.0000 0.3000 0.3000 0.3000

100.0000 1.0000 1.0000 1. 0000

Test Number: 930
Test Date: 8/13/96

Note: Quantal data were input.
--rote: Proportion response computed by appLy i.nq Abbott's formula to the

pooled means.

7 Value

50

p
_:r;" 0.91

)

-r>
o-.

Estimated
Concentration

60.9507

o

0.68

r 0.45
!

p
-";)

1 0.23
-s
e

0.00 0

•• 0

o

0.796 1.088 1. 380

Log(10) Concentration

1.672 1.964
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B/21j96

i 'd hn'=er1o ap 1a

TOXIS ANALYSIS SUMMARY

Day2 Day 2

Lab Species Date Test Material Permit Protocol Test Number

WAPTL CD 8/13/96 EFF2 (%) N. CREEK EPAF94 930

Fisher Exact Auto growth select 1 control

Transformation

-No transformation

Prop.
Conc Alive P

X 0.000 1. 00
X 6.250 1. 00 1.000
X 12.500 1. 00 1.000
X 25.000 .90 .500
X 50.000 .70 .105

100.000 0.00 .000

NOEC LOEC TU Alpha Tail Based on

-I 50 100 2 .05 One-sided Fisher Exact

----- -- ---~-----~ -- -.----- - -----,----- ._------------. ------- ---- --- - _.-- ----
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8/21/96 TOXIS ANALYSIS SUMMARY

JceriodaPhnia Reproduction

Lab Species Date Test Material Pendt Protocol Test Number

WAPTL CD 8/13/96 EFF2 (%) N. CREEK EPAF94 930

EPA Flowchart Auto growth select 1 control

Cone Mean SO N T

Data transformation: No transformation
X 0.000 17.30 6.601 10
X 6.25D 11. 20 5.138 10 2.257
X 12.50D 10.10 7.490 10 2.664
X 25.000 10.00 3.801 10 2.701
X 50.000 8.40 6.484 10 3.294

100.000 0.00 0.000 10

NOEC LOEC TU Alpha Tail Based on critical T

<6.25 6.25 >16 .05 One-sided Dunnett 2.225

~

MSD %
Dunnett Test: Reduction

MSE from Control critical T

---. 36.511 34.7545 2.225

Shapiro-Wilk Test for Normality: Alpha W Cutoff W Normal?

.01 .970797 .93 Yes

Bartlett Test for Equal Variance: Alpha B P (B) Equal Var?
--'

.01 4.3451 .36130 Yes

~~_- -----. -_~_- ~_---------_~_---_~_---_~_-----
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8/21/96- 9:30 am TaXIS ANALYSIS SUMMARY

Iwater Flea

Lab Species Test Date Test Material Permit Protocol Test Number

WAPTL CD 8/13/96 EFF2 (%) N. CREEK EPAF94 930

statistics Parameters

PROPORTION

variance:
Alpha Normality:

NOEC:

End Point:
Analysis:

Transform:
Tail:

Constant:
Root:

PA proportion Alive
Fisher Exact Auto growth select
No transformation
One-tailed, decreasing

-.01
0.00

1 control

.01

.01

.05

EC/LC Method: F (P,S,G,L,N)

GROWTH

Superdunnet: 4000

Auto growth select
End Point:
Analysis:

Transform:
Tail:

Constant:
Root:

GR Reproduction
EPA Flowchart
No transformation
one-tailed, decreasing

-.01
0.00

variance:
Alpha Normality:

NOEC:

1 control

.01

.01

.05

'-' Calculate IC? Y (Y,N) Ie resamples:

Errors/Warnings

120

Type Number

EC/LC a Analysis completed with no errors

Ie 0 Analysis completed with no errors

PROP a Analysis completed with no errors

GROW 0 Analysis completed with no errors
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Inhibition Concentration (ICp) Using Linear Interpolation Analysis

Parametrix Toxicology Laboratory

lpecies: Ceriodaphnia dubia
1est Material: Effluent - Industry (%)
Endpoint: Total young

Test Number: 930
Test Date: 8/13/96

Pooled Proportion
;oncentration Mean Mean Response

0.0000 17.3000 17.3000 0.0000
6.2500 11.2000 11.2000 0.3526

12.5000 10.1000 10.1000 0.4162
25.0000 10.0000 10.0000 0.4220
50.0000 8.4000 8.4000 0.5145 .

100.0000 0.0000 0.0000 1. 0000

Estimated 95% Confidence Limits
) Value Concentration Lower Upper

50 46.0938 6.091 64.644

_rote: # bootstrap resamplings - 120

1.00
J?

-e
p

-,)

0.78
t
~i.

)

-11

-'-'.
" 0.52 0--
s

-":)

o 0 0
I-n 0

...§

a
0.26

0.00 0

0.0 24.2 48.5 72.7 97.0

--- ----._-- --
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Graphical Interpolation Analysis For EC/LC

Parametrix Toxicology Laboratory

Species: Ceriodaphnia dubia
Test Material: Effluent - Industry (%)
Endpoint: Prop

Pooled Proportion
Concentration Mean Mean Response

0.0000 o. 0000 0.0000
6.2500 0.0000 0.0000 0.0000

: 12.5000 0.2000 0.1500 0.1500
25.0000 0.1000 0.1500 0.1500
50.0000 0.3000 0.3000 0.3000

100.0000 1.0000 1.0000 1.0000

Test Number: 930
Test Date: 8/13/96

Note: Quantal data were input.
-Note: Proportion response computed by applying Abbott's formula to the

pooled means.

_P Value

50

~p

r 0.91
~o

-P
o

-r
t 0.68

.....Ii
o-.,
n

r 0.45
~e

s
'--'p
~o

n 0.23
~s

e

0.00

Estimated
Concentration

60.9507

•• 0 ••••••••••••• 0

o

o

0.796 1.088 1.380

Log(10) Concentration

1. 672 1.964

--_._._--_.._-----
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8/21/96

lceriodaphnia

Lab Species Date

TOXIS ANALYSIS SUMMARY

Proportion Alive

Test Material Permit

Day 7

Protocol Test Number

WAPTL CD 8/13/96 EFF2 (%) N. CREEK EPAF94 930

Fisher Exact Auto growth select 1 control

Transformation

No transformation

Prop.
Conc Alive P

X 0.000 1. 00
X 6.25D 1. 00 1.000
X 12.50D .80 .237
X 25.00D .90 .500
X 50.000 .70 .105

100.00,0 0.00 .000

NOEC LOEC TU Alpha Tail Based on

50 100 2 .05 One-sided Fisher Exact
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8/21/96 TOXIS ANALYSIS SUMMARY

Iceriodaphnia IReproduction

Lab Species Date Test Material Permit Protocol Test Number

WAPTL CD 8/13/96 EFF2 (%) N. CREEK EPAF94 930

EPA Flowchart Auto growth select 1 control

Cone Mean SD N T

Data transformation: No transformation
X O.OOD 17.30 6.601 10
X 6.25D 11.20 5.138 10 2.257
X 12.500 10.10 7.490 10 2.664
X 25.000 10.00 3.801 10 2.701
X 50.000 8.40 6.484 10 3.294

100.000 0.00 0.000 10

NOEC

<6.25

LOEC TU Alpha Tail Based on

6.25 >16 .05 One-sided Dunnett

critical T

2.225

Dunnett Test:

Shapiro-Wilk Test for Normality:

Bartlett Test for Equal Variance:

MSD %
Reduction

MSE from Control critical T

36.511 34.7545 2.225

Alpha W Cutoff W Normal?

.01 .970797 .93 Yes

Alpha B P (B) Equal Var?

.01 4.3451 .36130 Yes

scoEPA00028082
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APPENDIXB

DUAL ENDPOINT Pimephales promelas BIOASSAY DATA

~~----- ~--
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ParrzmetriJ:. Inc.
S80IllAU W.ww.glOll Blvd

1CIrfcJaM. WA 980J3

Parametrix, InC•
.ED:nvirollDllllental Toxicology Laboratory

Pimephales promelas
QlRONIC DAILY MONITORING

Collection Datea .g11·
0

<!J 1<; I VI,L
Tea DaICa ~&!q(, - (J ItS/jf;;

Temp (etc)

Day 0 Day 1
to; 1--5"

Day 3

25
Day 5

"irS:
Day 7

"'/.5

DH
COa<:, R.ef!. InitiaJ IniliaJ FiftaJ InitiaJ Final. Initial Final. fnitiaJ Final. InitiaJ Final fnitiaJ Ftnal. Fmal

Control f;:> 1,1 1'1 11- 7 I .) "1,\f L,~ 1.!s' '.' 1-.~ 1--(, +-11 ..1.(.. 1"5"
t»~~1, ":/.'1 I.~ +'3 /·7 ,.L\ is l.'t 7·YI 7·'1 1-.1- ~.c; 1.'3 =1. (,., 1.'1.
ttJ.,,)% 1."1 1·7 1,(; 1. 7 -ll.J "1s (,If 7.' 7.7 7:~ ~.:; ],1> % l"lz,- "/" ~g '.It; l.b 1. hi 1,,,", 1.+ 7.=$ 1. 'G. <» ~.) 1.1- 1=7,) ~)

50 0(,; 1." 7·'1 H' 7·5' ,.t 7.3 l.? 7. " '"1.& ":I-.t-. r.) 1·(,. :t.1 +'3
1c1D r. ::10 7.r.. p. 7./ (".~ ljI.o, i.I,f'> /.Z 1.1 +..2 /Q.'i ?-?. '9'·0 (~.'l

DillllOlved Oxygn (mgIL)

Initial IaitiaJ FmaJ IaitiaJ F"maJ InitiaJ F"maJ IaitiaJ F"maJ IaitiaJ FmaJ IaitiaJ F"maJ F"mal

Coauol ~1. "".~ ~h!'" t. 1-1'·1. ." l ~.l /., I.l. 1-_0 ~.O 1· t ~.) toLl

"1S1. 1-7.. (.e. 11k; 1.'1.- S-,~ 1,L /.0:1 ;. z /.\ 6:1." t..7_ 1. I 'S'.'l G,..) I

/1..,'1. 1:1. 1·(. .1 -L.> 1·1.- 5." (P. 'i <t.(g -z.z. I.l.. (P:r ;:4 1,l. G.. \ (,·l

tI"I. "1,]" (.(. M 1.'2- G. l /, 0 t".(p ~.'l I"I. t,.q (0.0 1-.2. t" I) (,7
05bY~ ..J.e -,. f b·G h·~ S--.~ 1. 0 fR.'S 1t;·9 1.7 h,q f./f 1--.0 ;''l (".2

iOO'/, t·lD -; J.,..- (".3 1·1- S."! l,e (g .'5 l ,K' (...., &.1 ).~ ~.O ).1- V."l

SJ)C(:ific Condw::tivity (l£S)

Initial

~Olnu-ol ~30 @~@1~~~~i@~~~~ Irj~~W~~~~~tm~ ~1@tM~m1j ;~~~@i~W~~~ili ~~@~t~~~~R"WJ;~*~;f~~~~@j~~t;@~{~~1@~ lJ*~lf~~~~~j~~f 7~
100% ;OCG ~~*~l;tt@ ~~j~~1t@~~~~1~~ 1ili~~~1;j~t1~j@~ %lH# :fWflHtHlmm :tt}t~~~~~ :;*~~~~~:~~~:~: ilacc-xcooxoxo:

Ini&iaJn ~ It ~ ~ f'..~ W P5 MD Im D IpS (-", ~ I ~ ~~ {j~ ~
Dale ~g ~Iq "'6f"l 2rl b t!J1-. 'r.lil 5'{ tl I .tl. t. «~I t. fi/f; 1/1; t/,I./ "tJ/l"f v«

I

100% Effluent

Olnuul 1st Sample 2nd Sample 3rdSampIe

HardnealI

AIb1iaity

Chlorine (tolaI n:aidual)

Ammonia (mglL)

40·01
lit I~

1.1

NT ". Not Taken
Shading reaprcacllla areall for which data collection is not required.

-t- c .'[
~.<..

~.(,

&.1
Mt

f/fl
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Parametrix, Inc.
Environmental Toxicology Laboratory

Pimepho1es promelas
Chronic Dally Survival

P~-IIW:,

5691JLsUW~Bh

~WA 91033

Client

Sample I.D./Source

Dilution Media _fl
LJo

12u lf.!...- _

Client Number 5F 1'l.Lf >" 01'- UJI)
Sample Collection Dates "f lor, ~''f, ~/I2-

Test Dates 1/~b& - fll~'"'t

i No. of Survivors

I Cone. Rep. 0 24 48 72 96 120 144 168

i Control A Iv I" iO /0 Jo 1° 10 10

j B I,:} I .. !o 111 1O lO '0' 10

j C 10 I G /0 117 10 10 10 1O

, D In /0 /0 . 10 In iO ''2> 10

!it.Z.~h A /0 II) '0 \0 10 /0 ('" 1.0

: B ,a 14 }O 10 )0 io ,i) 1O

C 10 fo ;0 ~-I C( -q '1 .q

D 'f'. 10 10 ·LD J(} 10 /0 1O

; 12.5i' A Iq /0 10 }o 10 10/0 /0

! B (0 (., 10 to /0 10 10 Iv;

,
C 10 10 iO to )d 10; 10 o

! D 1,0 10 /0 \0 /0 /0 10 10

i '2~/J A /0 ,0 ;u W iO 1{) /tJ 10

B ,n I" '0 \0 Ie) to /0 10

C to I,' I() ,0 10 ID 10 /0

! D to '" ID to 10 '0 ID 10
, 52-';(; A ,0 l~ 10 to 10 ;0 10 10
,

B ID 111 10 lO I () (0 '0 "",
C 10 10 J() 10 Jo 10 Jq (0

D ts ff) to W 10 10 10 10

i (OO~ A to 10 JO to t () ;0 It> /0,
B 10 LO 10to 10 (0 I,:) I';

i
C 10 '0 /0 \0 10 (oi Ii) 10

! D 10 10 7D \0 10 to Iv lu,
i A
; B
;

C!

D
I A

B l

C

D
Initials $. -bU P5 Wle. p$ J{L ~H blf-
Date f/{<1, ~/'l [flu) &J IJ 8Jiz (i'3 o/jJ( 'ftr;

Comments
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Parametrrr, Inc.
Environmental Toxicology Laboratory

7-DAY CHRONIC BIOMASS DATA

Client: Nelt·~ew.J Client No.: 55"" ''''is' o1-L(,1I)

O'"i- -..'t ,

{~

Foil Wt.
(-e)

P8a
No.

fl.r'

,..oz.

'b. 0"3

J-:: so
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Parametrix Toxicology Laboratory

FISH TEST DATA

Test Nunber: 929 (x) Chronic ( ) Acute hours
Test Date: 8-Aug-96

Source: N. CREEK Test Material: EFF2 eX)

Cont. Daily Survival Prop Weight
Cone Rep No. Start 2 3 4 5 6 End Alive IFish

0.00 0 1 10 10 10 1.00 .70200
0.00 0 2 10 10 10 1.00 .57200
0.00 0 3 10 10 10 1.00 .68300
0.00 0 4 10 10 10 1.00 .67100
6.25 0 1 10 10 10 1.00 .80100
6.25 0 2 10 10 10 1.00 .72100
6.25 0 3 10 10 9 .90 .69300
6.25 0 4 10 10 10 1.00 .68600

12.50 0 1 10 10 10 1.00 .76200
12.50 0 2 10 10 10 1.00 .66800
12.50 0 3 10 10 10 1.00 .76600
12.50 0 4 10 10 10 1.00 ,76100
25.00 0 1 10 10 10 1.00 .80500
25.00 D 2 10 10 10 1.00 .74300
25.00 0 3 10 10 10 1.00 .71200
25.00 0 4 10 10 10 1.00 .69500
50.00 0 1 10 10 10 1.00 .81600
50.00 0 2 10 10 10 1.00 .83900
50.00 0 3 10 10 10 1.00 .82000
50.00 0 4 10 10 10 1.00 .74700

100.00 0 1 10 10 10 1.00 .83200
100.00 0 2 10 10 10 1.00 .78000
100.00 0 3 10 10 10 1.00 .83200
100.00 0 4 10 10 10 1.00 .83800

----------~ ---- -~- ----
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Test Date:
S8nple Date:

Species:
Test TyPe:

8/08/96
8/07/96

Pimephales promelas
Chronic

Parametrix Toxicology laboratory

Test NlJlber:
Test Material:

Source:

929
Effluent - Industry
N. CREEK
North Creek Analytical

End Point

ProportIon ALIve

Proportion Alive

Proportion Alive

Proportion Alive

l:Ieight

End Point

ProportIon ALIve

Proportion Alive

SUMAARY

Day Transformation Cone #Reps Mean StDev X Surv

"2 Arc s me sqrt wI adJ.
X 0.000 D 4 1.41 0.000
X 6.250 D 4 1.41 0.000
X 12.500 D 4 1.41 0.000
X 25.000 D 4 1.41 0.000
X 50.000 D 4 1.41 0.000
X 100.000 D 4 1.41 0.000

2 No transformation
0.000 0 4 1.00 0.000
6.250 D 4 1.00 0.000

12.500 D 4 1.00 0.000
25.000 D 4 1.00 0.000
50.000 D 4 1.00 0.000

100.000 D 4 1.00 0.000

7 Arc sine sqrt wI adj.
X 0.000 0 4 1.41 0.000
X 6.250 D 4 1.37 .081
X 12.500 0 4 1.41 0.000
X 25.000 D 4 1.41 0.000
X 50.000 0 4 1.41 0.000
X 100.000 0 4 1.41 0.000

7 No transformation
0.000 D 4 1.00 0.000
6.250 D 4 .98 .050

12.500 0 4 1.00 0.000
25.000 D 4 1.00 0.000
50.000 0 4 1.00 0.000

100.000 0 4 1.00 0.000

No transformation
X 0.000 0 4 .66 .058
X 6.250 0 4 .73 .053
X 12.500 D 4 .74 .048
X 25.000 D 4 .74 .048
X 50.000 D 4 .81 .·040
X 100.000 D 4 .82 .027

X = indicates concentrations used in calculations

- HYPOTHESIS TEST -

Day Transformat ilonlAnalysi s NOEC lOEC TU MSE MSO

"2 Arc sIne sqrt wI adj.
Steel many-one rank test >100.000 >100.000 < 1.00 0.000

7 Arc sine sqrt wI adj.
Steel many-one rank test >100.000 >100.000 < 1.00 .001

l:Ieight No transformation
Dunnett >100.000 >100.000 < 1.00 .002

-. ~-----_. ----~
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8/21/96- 9:21 am TOXIS ANALYSIS SUMMARY

IFish Larvae

Lab Species Test Date Test Material Permit Protocol Test Number

WAPTL PP 8/08/96 EFF2 (%) N. CREEK EPAF94 929

statistics Parameters

PROPORTION

variance:
Alpha Normality:

NOEC:

End Point:
Analysis:

Transform:
Tail:

Constant:
Root:

PA Proportion Alive
EPA Flowchart Auto growth select
Arc sine square root w/ Bartlett adj.
one-tailed, decreasing

-.01
-1.00

1 control

.01

.01

.05

EC/LC Method: F (P,S,G,L,N) Superdunnet: 4000

GROWTH

Auto growth select
End Point:
Analysis:

Transform:
Tail:

Constant:
Root:

GW Weight
EPA Flowchart
No transformation
One-tailed, decreasing

-.01
0.00

Variance:
Alpha Normality:

NOEC:

1 control

.01

.01

.01

Calculate IC? Y (Y,N) IC resamples: 120

Errors/Warnings
],===================
,~.

Type Number

EC/LC 69

IC 71

,..-,
PROP 0

"--

GROW 0

Cannot compute Spearman-Karber EC/LC 50

No linear interpolation estimate can be calculated - none
of the group response means < 100-p % of the control
response me
Analysis completed with no errors

Analysis completed with no errors
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8/21/96

IFiSh Larvae

Lab Species Date

TOXIS ANALYSIS SUMMARY

Proportion Alive

Test Material Permit

Day 7

Protocol Test Number

WAPTL PP 8/08/96 EFF2 (%) N. CREEK EPAF94 929

EPA Flowchart Auto growth select 1 control

Cone Mean SO N T
Sum of
Ranks

Data transformation: Arc sine sqrt wI adj.
X 0.000 1. 41 0.000 4
X 6.250 1. 37 .081 4
X 12.500 1.41 0.000 4
X 25.000 1.41 0.000 4
X 50.000 1.41 0.000 4
X 100.000 1.41 0.000 4

Data transformation: No transformation
0.000 1. 00 0.000 4
6.250 .98 .050 4

12.500 1. 00 0.000 4
-' 25.000 1. 00 0.000 4

50.000 1. 00 0.000 4
100.000 1. 00 0.000 4

1. 732
0.000
0.000
0.000
0.000

1. 732
0.000
0.000
0.000
0.000

16.000
18.000
l8.000
18.000
18.000

16.000
18.000
18.000
18.000
18.000

NOEC LOEC TU Alpha Tail Based on

>100 >100 <1 .05 One-sided Steel

-'

critical Sum of Ran

10

~'

Dunnett Test:

Shapiro-Wilk Test for Normality:

Bartlett Test for Equal Variance:

MSO %
Reduction

MSE from Control Critical T

.00110 4.57146 2.41

Alpha W Cutoff W Normal?

.01 .465078 .884 No

Alpha B P (B) Equal Var?

.01 9999 0 No

_________c __~_
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8/21/96

I
Fish Larvae

TOXIS ANALYSIS SUMMARY

Weight

Lab species Date Test Material Permit Protocol Test Number

WAPTL PP 8/08/96 EFF2 (%) N. CREEK EPAF94 929

EPA Flowchart Auto growth select 1 control

Conc Mean SO N T

Data transformation: No transformation
X 0.000 .66 .058 4
X 6.250 .73 .053 4 -2.064
X 12.500 .74 .048 4 -2.487
X 25.000 .74 .048 4 -2.472
X 50.000 .81 .040 4 -4.491
X 100.000 .82 .027 4 -4.945

NOEC LOEC TU Alpha Tail Based on

>100 >100 <1 .01 One-sided Dunnett

.~

Critical T

3.21

Dunnett Test:

~ Shapiro-wilk Test for Normality:

~.

Bartlett Test for Equal variance:

MSD %
Reduction

MSE from Control Critical T

.00218 16.1543 3.21

Alpha W Cutoff W Normal?

.01 .954889 .884 Yes

Alpha B P (B) Equal Var?

.01 1.6159 .89930 Yes
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8/21/96- 9:22 am

IFish Larvae

TOXIS ANALYSIS SUMMARY

Lab Species Test Date Test Material Permit Protocol Test Number

WAPTL PP 8/08/96 EFF2 (%) N. CREEK EPAF94 929

statistics Parameters

PROPORTION

variance:
Alpha Normality:

NOEC:

End Point:
Analysis:

Transform:
Tail:

Constant:
Root:

PA Proportion Alive
EPA Flowchart Auto growth select
Arc sine square root w/ Bartlett adj.
one-tailed, decreasing

-.01
-1.00

1 control

.01

.01

.05

EC/LC Method: F (P,S,G,L,N)

GROWTH

Superdunnet: 4000

Auto growth select
End Point:
Analysis:

Tra-nsform:
Tail:

Constant:
Root:

GW Weight
EPA Flowchart
No transformation
One-tailed, decreasing

-.01
0.00

variance:
Alpha Normality:

NOEC:

1 control

.01

.01

.01

Calculate IC? Y (Y,N) IC resamples:

Errors/Warnings

120

Type Number-

EC/LC 71
-,

IC 71

PROP 0

GROW 0

No linear interpolation estimate can be calculated - none
of the group response means < 100-p % of the control
response me
No linear interpolation estimate can be calculated - none
of the group response means < 100-p % of the control
response me
Analysis completed with no errors

Analysis completed with no errors

------ ----- ------ - -------------
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8/21/96

IFi s h Larvae

Lab Species Date

WAPTL PP 8/08/96

TOXIS ANALYSIS SUMMARY

Day2

Test Material Permit

EFF2 (%) N. CREEK

Day 2

Protocol Test Number

EPAF94 929

EPA Flowchart Auto growth select 1 control

Conc Mean SO N T
Sum of
Ranks

Data transformation: Arc sine sqrt wI adj.
X 0.000 1.41 0.000 4
X 6.250 1.41 o.ono 4
X 12.500 1.41 0.000 4
X 25.000 1. 41 0.0'00 4
X 50.000 1.41 0.00'0 4
X 100.000 1.41 0.000 4

Data transformation: No transformation
0.000 1. 00 0.000 4
6.250 1. 00 o. ooo 4

12.500 1.00 0.000 4
25.000 1.0,0 0.000 4
50.000 1.00 0.000 4

100.000 1.00 0.000 4

0.000
0.000
0.000
0.000
0.000

0.000
0.000
0.000
0.000
0.000

18.000
18.000
18.000
18.000
18.000

18.000
18.000
18.000
18.noo
18.000

NOEc LOEC TU Alpha Tail Based on Critical Sum of Ran

>100 >100 <1 .05 One-sided Steel 10

Dunnett Test:

Shapiro-Wilk Test for Normality:

Bartlett Test for Equal Variance:

MSO %
Reduction

MSE from Control Critical T

0 0 2.41

Alpha W Cutoff W Normal?

.01 0 .884 No

Alpha B P (B) Equal Var?

.01 9999 0 No
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8/21/96

'Fish Larvae

Lab Species Date

WAPTL PP 8/08/96

TOXIS ANALYSIS SUMMARY

Weight

Test Material Permit

EFF2 (%) N. CREEK

Protocol Test Number

EPAF94 929

EPA Flowchart Auto growth select 1 control

Cone Mean SO N T

Data transformation: No transformation
X 0.000 .66 .058 4
X 6.250 .73 .053 4 -2.064
X 12.500 .74 .048 4 -2.487
X 25.000 .74 .048 4 -2.472
X 50.000 .81 .040 4 -4.491
X 100.000 .82 .027 4 -4.945

NOEC LOEC TU Alpha Tail Based on

>100 >100 <1 .01 One-sided Dunnett

critical T

3.21

Dunnett Test:

Shapiro-Wilk Test for Normality:

Bartlett Test for Equal Variance:

~~~-~----------------------

MSD %
Reduction

MSE from Control critical T

.00218 16.1543 3.21

Alpha W cutoff W Normal?

.01 .954889 .884 Yes

Alpha B PCB} Equal Var?

.01 1.6159 .89930 Yes
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APPENDIX C

REFERENCE TOXICANT DATA

------_._--- -~ - ----- ------- ._----- -----_.--_._--~---
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Par8lletrix Toxicology Laboratory

WATER FlEA TEST DATA

Test 1I...aer: REFT0X540 e ) Chronic ex) Acute 48 hours
Test Date: 31-Jul-96

Source: REF Test Material: CUSO (llg/l)

Cont. 1\ Daily SUrvival Prop Total Max
COne Rep 110. sex Start 1 2 3 4 5 6 End ALive YCU1g y~

0.00 D 1 F 5 5 1.00
0.00 D 2 F 5 5 1.00
0.00 D 3 F 5 5 1.00
0.00 D 4 F 5 5 1.00
2.50 D 1 F 5 5 1.00
2.50 D 2 F 5 5 1.00
2.50 D 3 F 5 5 1.00
2.50 D 4 F 5 5 1.00
5.00 0 1 F 5 5 1.00

5.00 0 2 F 5 5 1.00
5.00 D 3 F 5 5 1.00
5.00 D 4 F 5 5 1.00

10.00 D 1 F 5 0 0.00
10.00 D 2 F 5 2 .40
10.00 D 3 F 5 1 .20
10.00 D 4 F 5 0 0.00
20.00 0 1 F 5 a 0.00
20.00 0 2 F 5 a 0.00
20.00 D 3 F 5 0 0.00
20.00 D 4 F 5 0 0.00
40.00 D 1 F 5 0 0.00
40.00 D Z F 5 0 0.00
40.00 D 3 F 5 a 0.00
40.00 0 4 F 5 a 0.00

-------.-- ~-------
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Teat Date: 7/31/96
SEpte Date: 7/31/96

Spflc:ies: teriodaplmia dlbia
Teat Typa: Acute· 48 hours

Parasetrix Toxicology Laboratory

Test IIU11ber: REFTOXS4O
Test Material: Copper ~lfate

Source: REF
Reference Toxicant

I I

ug.tl

End Point

Proport Ion ALIve

Proportion Alive

Day Transformation

l Are sIne sqrt til adJ.

2 No transformation

Cone #Reps Mean StDev % SUrv

X 0.000 D 4 1.35 0.000
X 2.500 D 4 1.35 0.000
X 5.000 D 4 1.35 0.000
X 10.000 D 4 .40 .221

20.000 D 4 .23 0.000
40.000 D 4 .23 0.000

0.000 0 4 1.00 0.000
2.500 0 4 1.00 0.000
5.000 0 4 1.00 0.000

10.000 0 4 .15 .191
20.000 0 4 0.00 0.000
40.000 0 4 0.00 0.000

x = indicates concentrations used in calculations

- HYPOTHESIS TEST -

End Point

ProportIon ALIve

IWEC

5.000

LOEC

10.000

TU MSE

.008

• PROPORTION POINT ESTIMATE -

-'

End Point

ProportIon Alive

Day Methad

--Z Speannan-Karber

P

EC 50

Cone

7.846

95% CI TU

7.02 - 8.76

,--------- .------,----- .---_. --- -----~------_.-
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8/05/96- 2:30 pm

Iwater Flea

TOXIS ANALYSIS SUMMARY

WAPTL

Species Test Date Test Material Permit

CD 7/31/96 COSO {ug/l} REF

l

statistics Parameters

PROPORTION

Protocol Test Number

EPAA 91 REFTOX540

Variance:
Alpha Normality:

NOEC:

End Point:
Analysis:

Transform:
Tail:

Constant:
Root:

PA Proportion Alive
EPA Flowchart {Chronic and Acute}
Arc sine square root w/ Bartlett adj.
One-tailed, decreasing
-.o~

-1.00

1 control=

.01

.01

.05

EC/LC Method: F (P,S,G,L,N)

GROWTH

Superdunnet: 4000

End Point: GR Reproduction
Analysis: No Analysis

Transform.:
Tail:

Constant: .01
Root:

Calculate IC? N (Y,N)

Variance: .01
Alpha Normality: .01

NOEC: .05

IC resamples: 120

I Errors/Warnings

Type Number

EC/LC a

PROP a

Analysis completed with no errors

Analysis completed with no errors

---- --------~~-~--------- --- ---._--
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Spearman-Karber Analysis for EC/LC 50

Parametrix Toxicology Laboratory

Species: Ceriodaphnia dubia "
Test Material: Copper sulfate (ug/l
Endpoint: Prop

Test Number: REFTOX540
Test Date: 7/31/96

Conc

0.00
2.50
5,,00

10,,00
20.00
40.00

Number
Exposed

20
20
20
20
20
20

Mortalities

o
o
o

17
20
20

Speaima~KarberEC/LC 50 estimate:
95% lower confidence:
95% upper confidence:

Untrimmed Spearman-Karber

7.846
7.024
8.764

---------~---- ---------------
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8/05/96 TaXIS ANALYSIS SUMMARY

(ceriOdaphnia Proportion Alive Day 2

Lab species Date Test Material Permit Protocol Test Number
I

WAPTL CO 7/31/96 COSO (ug/l) REF EPAA 9~ REFTOX540

[EPA Flowchart (Chronic and Acute) ~ control

Sum of
Cone Mean SO N T Ranks

Data transformation: Arc sine sqrt wi adj.
X 0.000 1.35 0.000 4
X 2.500 1.35 0.000 4 0.000 19.000
X 5.000 1.35 0.000 4 0.000 18.000
X 10.000 .40 ~221 4 14.846 10.000

20.000 .23 0.000 4 17.583 10.000
40.000 .23 0.000 4 17.583 10.000

Oata transformation: No transformation
0.000 1.00 0.000 4
2.500 ~.OO 0.000 4 0.000 19.000
5.000 1.00 0.000 4 0.000 18.000

10.000 .15 .191 4 14.846 10.000
20.000 0.00 0.000 4 ~7.583 10.000
40.000 0.00 0.000 4 17.583 10.000

5

NOEC LOEC

10

TO Alpha Tail Based on

.05 One-sided Steel

critical Sum of Ran

10

Ounnett Test:
MSE

.00811

MSO %
Reduction

from Control

13.6886

Critical T

2.41

Shapiro-wilk Test for Normality: Alpha w cutoff W Normal?

....."lrtlett Test for Equal Variance:

.01

Alpha

.01

.53732.5

B

9999

.884

PCB)

o

No

Equal Var?

No
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CONTROL CHART

Ceriodaphnio dubia/Copper sulfate

25.00 ~--~------------------------.
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STATIC ACtrrE FATHEAD MINNOW DEFINITIVE TEST

--4lple

Soun1e
$ourI:oof'OrglIJIiamo __~ _

Ollie Collected

TeSl: Dale3

Age of Organisms

Temp (C) CDy 0 o.yl ~ Oay 2---- Oay3 _ OllY 4

A

B

C

D

IniIillJn ~ ~tL Ml)

Date .~J1 SIlo

No. at0rpDimIa

7241

, S

o

B

A

/

ColIC.

2

C'" .;stry (To)

l~': --., ....0=33 (mgIL as c,.C03)

Allcalinity (mgIL at CaC03)

ChlotUlo (mgIL)

Ammonia (mgIL)

1()() % Effluent CommenLs

--------------~-----
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Parame~rix ToxicoLogy Laboratory

FISH TEST DATA

Test ~r: REFT0X55Z ( ) Chronic (X) Acute 48 hours
rest Date: 8-Aug-96

Source: IlEF Test I4ateri aL: ICCL (gil)

-'
Cont.

"
Oai Ly SUrvivaL Prop Weight

Cone Rep No. Start 2 3 4 5 6 End At ive IFish

C). 00 D 1 S S 1.00
0.00 D 2 5 5 1.00

.13 D 1 5 5 1.00

.13 0 2 5 5 1.00

.25 D 1 5 5 1.00

.25 0 2 5 4 .80

.50 D 1 5 5 1.00

.50 D 2 5 4 .80
1.00 D 1 5 a 0.00

1.00 0 2 5 a 0.00
- . 2.00 D 1 5 a 0.00

2.00 D 2 5 a 0.00

~--~--,_.-~----------
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Test Date: 8/08/96
SUlple Date: 8/07/96

Speci es: Pi ltlepI'tales prOlllelas
Test Typa: Acute - 48 how-s

Paraaetrix Toxicology Laboratory

Test NUIber: RE1T0X552
Test Material: PotassiUl chloride

Source: REF
Reference Toxicant

g,tl

End Point

ProportIon A[lve

Proportion Alive

SlIMWI:Y

Day Trllll&fol"lll8tion Cone laeps Mean StOeY X SUrv

"2 Arc s me sqrt w/ adj.
X 0.000 0 2 1.35 0.000
X .125 D :2 1.35 0.000
X .2500 2 1.23 .168
X .5000 2 1.23 .168

1.000 0 2 .23 0.000
2.000 0 Z .23 0.000

2 No transformation
0.000 0 2 1.00 0.000

.125 D 2 1.00 0.000

.250 D 2 .90 .141

.500 D 2 .90 .141
1.000 0 2 0.00 0.000
2.000 0 2 0.00 0.000

X = indicates concentrations used in calculations

- HYPOTHESIS TEST -

End Point

Proportlon A(lve

Day Transformation/Analysis

"2 Arc sine sqrt w/ adJ.
Dunnett + t-test

NO€C LOEC TU NSE

.009

• PROPORTION POINT ESTIMATE -

End Point

proportion AlIve

Day Method

"2 Probit

p

EC 50

Cone

.589

95% CI

.44 - .79

TU
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8/20/96- 8:29 am

[. ·sh Larvae

TOXIS ANALYSIS SUMMARY

~-=======================================~
Lab

WAPTL

Species Test Date Test Material Permit

PP 8/08/96 KCL (gIl) REF

~tatistics Parameters

PROPORTION

protocol Test Number

EPAA 91 REFT0X552

variance:
Alpha Normality:

NOEC:

End Point:
Analysis:

Transform:
Tail:

Constant:
Root:

PA Proportion Alive
EPA Flowchart (Chronic and Acute)
Arc sine square root wI Bartlett adj.
One-tailed, decreasing

-.01
-1.00

1 control

.01

.01

.05

EC/LC Method: F (P,S,G,L,N)

GROWTH

Superdunnet: 4000

End Point: GW Weight
Analysis: No Analysis

Transform:
Tail:

Constant: .01
Root:

Calculate IC? N (Y,N)

Type Number

variance: .01
Alpha Normality: .01

NOEC: .05

IC resamples: 120'

Errors/Warnings .I

EC/LC 0

PROP 44

Analysis completed with no errors

Not enough replication for Steel test

~-------------------------
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probit Analysis For EC/LC

Parametrix Toxicology Laboratory

Species: Pimephales promelas
Test Material: Potassium chloride (g/l)
Endpoint: Prop

Test Number: REFTOX552
Test Date: 8/08/96

Proportion
Observed Responding Predicted·

Number Number Proportion Adjusted for proportion
Cone. Exposed Resp. Responding Controls Responding

0.1250 10 0 0.0000 0.0000 0.0001
0.2500 10 1. 0.1000 0.1000 0.0186
0.5000 10 1 0.1000 0.1000 0.3456
1..0000 10 1.0 1.0000 1.0000 0.9013
2.0000 10 10 1.0'000 1.0,0:00 0.9985

Chi-square for heterogeneity (calculated) 
Probability(Chi-square > 7.409) = 0.05995

Parameter Estimate Std. Err.

7.409

95% Confidence Limits
Lower Upper

_ .:ercept
Slope

6.289101
5.602219

0.468646
1.548665

5.370554
2.566837

7.207648
8.637602

Theoretical spontaneous response rate - 0.0000

Estimated LC/EC values

Point
Exposure

Cone.
95% Confidence Limits
Lower Upper

50.00 0.589 0.439 0.789

~---------------- --- --_.-------- --- ------
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Plot of adjusted probits and predicted regression line

0 0
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APPENDIX D

CHAIN OF CUSTODY FORMS AND
INITIAL WATER QUALITY PARAMETERS
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§PAX ",2992

PAX ._ .~9290
FAX 644-2202

18939' ''\th Avenue N.E., Suite 101, Bothell,WA 98011-9508 (206) 481-9200

East .15 Montgomery, Suite B, Spokane, WA 992064779 (509) 924-9200

9405 S.W. Nimbus Avenue, Beaverton, OR 97008-7132 (503) 643-9200

J J
SAMPLES

ORIGINATING
FROM:

r J
',.,

iNl(f-~.TH

E CRt:EK .
E£ EANALYTICA~

'. SUBCONTRACTING CHAIN OF CUSTODY REPORT

SUBCONTRACTOR: Itu:QJvt~i~ REPORT RESULTS ATTN. TO: DATE RESULTS DUE NORTH CREEK:

ADDRESS; ~~ NEXT BUSINESS DAY RUSH

INVOICE IN DUPLICA . WITH CHAIN TO: 2 BUSINESS DAY RUSH

NCA BOTHELL, ATTN: ACCOUNTS PAYABLE 3 BUSINESS DAY RUSH

PHONE: FAX: P.O. NUMBER: 5 BUSINESS DAY RUSH

NCA PROJECT NUMBER:
A,",,',;:

10 BUSINESS DAY STANDARD

RaD~ t It Request:

~
- SUBCONTRACTOR

NORTH CREEK SAMPLING MATRIX # OF § COMMENTS & SAMPLE

SAMPLE NUMBER DATE I TIME (W,S,O) CONT. PRESERVATIVES USED NUMBER

8'-7;~~
-

1. P(pDltUI -' J w .-L.i·- r- - - .-
2. .-1- - - -_. - -

3. ._.

4. - - - - - .•. --- -
5.

,
6. - - - _. - - _.

7.

8. .-.__._. - --- .,_.. ----_.
9. -- -- - - - ~

10. /J~ j f\

RELINQUISHED BY, k"" -"'-~J/.-f2X DATE, 6"7-", RECEIVED Bi~---:"4J -- DATE: .g-/~/7G

FIRM: NORTH CREEKANALYTICAL Inc. _____I~E:_l~~ul2._..____. .~~!W: ~MK .. TIME:/OOD

RELINQUISHED BY: DATE: RECEIVED BY: DATE:

flRM: TIME: FIRM: TIME:

ADDITIONAL REMARKS: ( I) DuM £vd- POint - Aud·e.. CU\d c.Ivt»t;o I1//( 1'1'"', I,. «o / n,', ( I / r.. J .--,.' i .' r , , TJ " . !' ~ r . ~ "
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§FAX 4' '992
FAX 9.... .1290

FAX 644-2202

l I )
18939 1~ Avenue N.E., Suite 101, Hotbell, WA 98011-9508 (206) 481-9200

East L _J Montgomery, Suite B, Spokane, WA 99206-4779 (509) 924-9200

9405 S.W. Nimbus Avenue, Beaverton, OR 97008-7132 (503) 643-9200

I I
SAMPLES

ORIGINATING
FROM:

iNO" TH
.= CRlefB<

.= ==ANALYTUCA~

SUBCONTRACTING CHAIN OF CUSTODY REPORT

SUBCONTRACTOR: 1hvametrix REPORTRESULTS ATTN. TO: DATE RESULTS DUE NORTH CREEK:

ADDRESS: ~_C~ NEXT BUSINESS DAY RUSH

INVOICE I DUPLICATE H CHAIN TO: 2 BUSINESS DAY RUSH

NCA BOTHELL, ATTN: ACCOUNTS PAYABLE 3 BUSINESS DAY RUSH

PHONE: FAX: P.O. NUMBER: 5 BUSINESS DAY RUSH

NCA PROJECT NUMBER: r&{)3/tog Analysis 10 BUSINESS DAY(STANDARD)/

Request:

- SUBCONTRACTOR

NORTH CREEK SAMPLING MATRIX # OF COMMENTS & SAMPLE

SAMPLENUMBER DATE I TillE (W,S,O) CONT. PRESERVATIVES USED NUMBER---I-
1. T(00816 <6 - / 2-9-9& @03/6 iJ I )<

t-- ---e-----~

2. - --- - -- - -

3. -----
4. - - - - - -- - - -
5.

I

6. --- - -
7.

8. - - I-- --- - - --
9. -- --
10.

RELINQUISHED BY: ~!2f:L llG Ch2'1 DATE: ff-;- 51& RECEIVED BY: '(\t\t \IS c. 1)41.S lrtrctl DATE: ~ /to/ "lv

FIRM: NORTH CREEKANALYTICAL Inc. TIME: /)2-5 FIRM: ?av-u.IM-I t-n 'I \ 11\ { TIME: 1I00_________L ___.____ ---.l_

RELINQUISHED BY: DATE: RECEIVED BY: DATE:

FIRM: TIME: FIRM: TIME:

ADDITIONAL REMARKS: I !
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FAX Q992§
FAX 924-9290
FAX 644-2202

(206) 481-9200

(509)924-9200
(503) 643-9200

I [
18939 11 Avenue N.E.• Suite 101, Bothell, WA 98011-9508

East 11115 Montgomery, Suite8. Spokane, WA 99206-4779
9405 S.W. NimbusAvenue, Beaverton, OR 97008·7132

I ) I
SAMPLES

ORIGINATING
FROM:

iNLd~TH

~ CREEK-
.if§. 2 ANALYTICAl.:.

-SUBCONTRACTING CHAIN OF CUSTODY REPORT
- -

,
I

I-
I

SUBCONTRACTOR: :p&If'OiVt~-tt!' iA REPORT RESULTS ATTN. TO: DAlE RESULTS DUE NORTH CREEK:

ADDRESS: ~~~ NEXT BUSINESS DAY RUSH

TO; 2 BUSINESS DAY RUSHINVOICE IN DUPLICATE W H CHAIN

NCABOTHELL. ATTN: ACCOUNTS PAYABLE 3 BUSINESS DAY RUSH

PHONE: FAX: P.O. NUMBER: 5 BUSINESS DAY RUSH

NCA PROJECTNUMBER: Analysis 10 BUSINESS DAY STANDARD

1'00 <gZ-/1 Request:

9 - SUBCONTRACTOR

NORTH CREEK SAMPLING MATRIX /I OF rJ COMMENTS & SAMPLE

A::j"
SAMPLE NUMBER DATE I TIME (W,S,O) CONT. PRESERVATIVES USED NUMBER

l. "f~vg:lll- ) ~ -!'LQb W ( ~
&J'l>D

-

2. - -- - -- - - -

3.
~ +-

4. - - - - --- - -

5.
I

6. - - - - 1--"
7.

8. - - - ----- - -
9.

-~-
_. --

10. ) h

RELINQillSHEDBY' Pe, .; x.J7'!~~ DATE, &-'/2 fr- . ,:-j 7- t/ DATE: ~(;>(7?pRECEIVED BY. ''''''--v ?

FIRM: NORTH CREEKANALYTICAL Inc. TllvIE: /~ ~~M~__fu&___________.___ TIME: !tJ"ia- -_._---------_._----------

RELINQUISHED BY: DATE: RECEIVED BY: DATE:

FIRM: TIME: FIRM: TIME:

ADDITIONAL REMARKS: I
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(206) 481·9200 FAX' 992f---]
(509) 924·9200 FAX 924-9290

(503) 643-9200 FAX 644-2202

[ I
18939: Avenue N.E., Suite 101, Bothell, WA 98011-9508

East 11115 Montgomery, Suite B, Spokane, WA 99206-4779

9405 S.W. Nimbus Avenue, Beaverton, OR 97008-7132

I J
SAMPLES

ORIGINATING

FROM:

fl J 1 I . I l I
iNL 4TH D .'._l.~ I

.:? CIRIEIEK 1 Cl. roJ\'\.-efT ';A
E¥. ~ ANALYTlCA~

'. SUBCONTRACTING CHAIN OF CUSTODY REPORT

SUBCONTRACTOR: NCIt - P REPORT RESULTS ATTN. TO: DATERESULTS DUENORTH CREEK:

ADDRESS: ~ C'JIilf\~ NEXT BUSINESS DAY RUSH

INVO~;~ DUP~~~" _. WI;H CHAIN TO: 2 BUSINESS DAY RUSH

NCA BOTHELL, ATTN: ACCOUNTS PAYABLE 3 BUSINESS DAY RUSH-
PHONE: FAX: P.O. NUMBER: 5 BUSINESS DAY RUSH

NCA PROJECT NUMBER: A",I"I, if 10 BUSINESS DAY STANDARD

r\1D2Z73 R,q,~"iP

- SUBCONTRACTOR

NORTH CREEK SAMPLING MATRIX /I OF o COMMENTS & SAMPLE

SAMPLE NUMBER DATE {TIME (W,S,O) CONT. I~ PRESERVATIVES USED NUMBER- 1..-,

1. PU1ok1/7 3 .....- I 8-. 1l.{-9G ----h1_. I ~

2. .- - - - - - - -

3. -- --' ,~ -~_.

4. ._. - _.- - -
5.

6. - - 1- _ .. -- -

7.
'-'--

8. .._-- - ._- - - ~~.~

...__.--- ---

9. .- f--
.__. - - - ._- -_.

10. /' I J

RELINQUISHED BY: DATE: RECEIVED ByLL.dJ:. LJ DATE: 'i!!/>!r;G
fJ1tK

v

FIRM: NORTH CREEK ANALYTICAL Inc. TIME: FIRM: TIME: It1J~
__'R_'_~_.R___ '___"'_" __R'_"_'__'.'_"' ___"_'~"_~__"."_ .._~..__.__~,._~._~._._~~M________.__

RELINQUISHED BY: DATE: RECmVED BY: DATE:

FIRM: TIME: FIRM: TIME:

ADDITIONAL REMARKS: \ I) \)V\-( t r;~ V\ctpv In I - (\\C_ C C l~z. c,\y\t< chrO\t\..1c) I~ PAl frVD j<l -?/7/rx1/ II'; i /. r. ''''1· /," p ,J.., ('I: I ('I'-
/
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(206) 481-9200 FFAAX
X L'U.'9~2999201-~.-]

(509) 924-9200 ,,_-r

(503) 643-9200 FAX 644-2202

I ) I I
18939' 1)Avenue N.E., Suite 10I, BoUlell, WA 98011-9508

East 1 •• 15 Montgomery, Suite B. Spokane, WA 99206-4719
9405 S.W. NimbusAvenue, Beaverton, OR 91008-1132

[ ) I
SAMPLES

ORIGINATING

FROM:

l I

iNC~TH'"

.= CR~1E1K

.s "§ANALYTgCA~

·SUBCONTRACTING CHAiN OF CUSTODY REPORT

SUBCONTRACTOR: Ihmmetd,,, REPORT RESULTS ATTN. TO: DATERESULTSDUE NORTII CREEK:

ADDRESS: -4-02a~-_ .. NEXT BUSINESS DAY RUSH

INVOICE IN DUPLlCA WITH CHAIN TO: 2 BUSINESS DAY RUSH

~ NCA BOTHELL, ATTN: ACCOUNTS PAYABLE 3 BUSINESS DAY RUSH

PHONE: FAX: P.O. NUMBER: 5 BUSINESS DAY RUSH

NCA PROJECT NUMBER: pft;()f) 3/7 Analysis 10 BUSINESSD~NDARD~)
-, -Request; -

- SUBCONTRACTOR

NORTH CREEK SAMPLING MATRIX # OF , COMMENTS & SAMPLE

SAMPLE NUMBER DATE I TIlvIE (W,S,O) CONT. PRESERVATIVES USED NUMBER

1. PIJ1f) '% 2; / 7- / S-/h?-~ CJ ( y

2. - ~ - - - - -

3.

4. - .-.- -

5.

6. - - - - 1- - --
7. i---. ---- -

8. -_. - - -'- ..- --- --
9. -

10.

RELINQUISHED BY:~~~ ?:~/{P f!h r.-e.- ....- <&-/t-,),,?DATE: RECEIVED BY: DATE:

FIRM: NORTH CREEKANALYTICAL Inc. ._. ___T~~ ____.L2.16_..._.____ !'~: ____P.t3!:-_.L..!..~_(- TIME: 1(00

RELINQUISHED BY: DATE: RECEIVED BY: DATE:

FIRM: TIME: FIRM: TIME:

ADDITIONAL REMARKS: I f I,.
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[ J l J ( I [ j I .J [ J I..)
I'urnmetrlx Environmental Toxicology Lahorutory
SH08 Luke Washington Boulevurd NE, Suite 200
Kirkllllld, WA 98033

®
SOURCE: 0",-+~ l\

INITIAL WATER QUALITY JlllARAMETERS

CLIENT NO:

SAMPLE #1 Y~o"6ll1 - ,

Date Sample Collected: e /'1- l'lle

Date Sample Received: '1/~ (1 k>

Temperature CC): 20
I

Salinity (ppt): 0

Dissolved Oxygen (mg/L): 1-. 0

pH: 1-.0

Conductivity (IlS): '1'0 0

Hardness (mg/L CaCO]): ?t.o ?
Alkalinity (mg/L CaCO)}:

Residual Chlorine (mg/L): If f fJ M\' t. <0·0\

Ammonia (mg/L): I

Initials: J~

NT= Nol Taken

Rev. 2/20/%

SAMPLE #2 P(fO'ls 11l~-'1

Date Sample Collected: <6/qJq(p

Date Sample Received: gil 0 ( 'fI,

Temperature (0C): 11

Salinity (ppt): 0

Dissolved Oxygen (mg/L): 1.0

pH: ~\.;

Conductivity (#AS): lO V,

Hardness (mg/L caeo]): ~I (p

AlkalinilY (mg/1. CaCO]): l't

Residual Chlorine (mg/L):

Ammonia (mg/L):

Inilials: VV\\)

SAMPLE #3 .P~O~ZIl ~ I

Date Sample Collected: 1j /,.z./-,(;,
Date Sample Received: 11 IJ~/7"

Salinity (ppt): C

Dissolved Oxygen (mg/L): 1>.0

pH: :r. ~
Conductivity (pS): 900

Hardness (mg/L CaCO): p~t>

Alkalinity (mg/L CaCO): / b

Residual Chlorine (mg/L): •(')34-

Ammonia (mg/L): < I

Inltials: Jt::
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[ J (
JPnrnmcfrix Environmcnful Tuxicology LUhorlltory
5808 Lukc Washington Boulevnrd NE, Suite 200
Kirkland, WA 98033

iNITIAL WATER QUALiTY llDARAMETERS

I, SAMPLE #1 P6ot;JzlI-!

Date Sample Collected: :, ~Inl~&

Dale Sample Received: ' tlln Ii,
Temperature (0C): I)'

I

Salinity (ppt): 0

Dissolved Oxygen (mg/I.): '6. 0

Itll: 1.1.0

Conductivity (itS): Cf 0 0

Hardness (mg/L CaCO): ')2-0

Date Sample Collected:

Date Sample Received:

Temperature (0C):

Salinity (prl): 0
Dissolved Oxygen (mg/I.): (p. (p

pll: (p, l'
COIUJuctivity (itS): ~oO

Hardness (mg/L CaCO): 1'ifO

CLIENT NO:

SAMPLE #3 PboS'$"I1--1

Date Sample Collected:

Date Sample Received:

Temperature (GC):' 11
Salinity (ppt): 0

Dissolved Oxygen (mg/L): 7> ~ _

pH: le ....,
Conductivity CpS): (-='V::JO::.......:.... _

Hardness (mg/L CaCO): L¥ifO

I
I.
i

Alkulinity (mg/1. CaCOJ) ; lCo

Ilcliitlual Chlorine (m8/L): ~ b3~

Auunonla (m8/L): L. 1

Initials: 0t

NT::. Not Taken

Hev.2/20/%

Alkalinity (1118/L CueOJ ) : lO

Residual Chlorine (mg/L): L. o \

Auuuoniu (mg/L): -< l

Initials: ~

Alkalinity (mg/L CaCO}): 1-0

Residuul Chlurine (mg/l): L.. 0 \

Ammonia. (mg/L): /... I PPt'1

Initials: 0r..
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MEMORANDUM CHMHILl

TO:

COPIES:

FROM:

DATE:

Tom McCuelWacker
Sandra Archer/Wacker

Mike Stanaway/CH2M HILL/CVO

Gary Hickman/CH2M Hll...L/CVO

June 2, 1995

SUBJECT: Wacker Siltronic Corporation
Wastewater Toxicity Study
Project Approach and Progress Report

PROJECT: OPE40202.AO

Background

This memo summarizes the study approach, work completed, and test results, for the
wastewater toxicity study performed for the Wacker Siltronic Corporation facility in
Portland, Oregon.

. Unless otherwise stated, use of the terms "effluent" and "whole effluent" in this memo
refers to Effluent 001, which is discharged to the Willamette River under Wacker's NPDES
discharge permit'. This effluent consists primarily of three waste streams: concentrated
acid drain (CAD), weak acid drain (WAD) and (ROIDI water concentrate, boiler, and
cooling water) blow down (ED). Wastewater treatment includes fluoride precipitation of
CAD and neutralization of combined CAD and WAD.

The NPDES discharge permit' defines, for Wacker's effluent discharge to the Willamette
River, a zone of initial dilution (ZID) having a 5-foot radius from the point of discharge at
Outfall 003, and-mixing zone having a 50-foot radius from the point of discharge at Outfall
003. A mixing zone dilution study conducted for the Wacker facility' identified worst-case
(0 current velocity) dilutions at distances of 5 and 50 feet from the discharge point of 2:1
and 6:1 (Ou,taiQ,muent)' respectively. These dilutions are equivalent to 50% effluent at the
edge of the 2m and 17% effluent at the edge of the mixing zone. According to the
discharge permit, the effluent is considered to be acutely toxic if an acute test No
Observable-Effects-Concentration (NOEC) is less than 50% effluent, and the effluent is
considered to be chronically toxic if a chronic test NOEC is less than 17% effluent.
Conversely, the effluent is considered to be in compliance for toxicity if the acute test
NOEC2:50% effluent and the chronic test NOEC~17% effluent.

1 Oregon Department of Environmental Quality. National Pollutant Discharge ELimination System, Waste
Discharge Permit Number 101128, Issued to Wacker Siltronic Corporation. July 14, 1993.
2 Raymond, Richard/CH2M Hll.L, Mixing Zone Effluent Dilution Evaluation, prepared for Wacker
Siltronic Corporation, February 4, 1994.

1
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Approach

The stepwise approach initially proposed for this study was as follows:

1. Site visit, kickoff meeting, and initial data gathering. Visit the site to
review processes and wastewater sources, and meet with Wacker staff to discuss toxicity
issues and initiate data gathering.

Purpose: To gain familiarity with the facility and staff, develop mutual
understanding of problem and the project objectives, and kickoff the project.

2 • Existing data review. Compile and review existing data on effluent toxicity and
physical chemical characteristics, as well as known and potential constituents of the waste
streams comprising the final effluent.

Purpose: To obtain, to the extent possible, a preliminary indication of wastewater
characteristics and potential toxic constituents, and to evaluate the toxicity history of the
facility's effluent.

3 . Current effluent toxicity evaluation and toxicity data base expansion.
Conduct fathead minnow and Ceriodaphnia dual endpoint acute/chronic tests ON whole
effluent samples.

Purpose: To enlarge the very limited existing toxicity data base (only one test per
year is required by the discharge permit) to obtain a better picture of the variation and
magnitude of wastewater toxicity. Also, to allow a more confident identification of the
more sensitive test species (if one is in fact significantly more sensitive) and the appropriate
bioassay endpoint (acute versus chronic) for use in Toxicity Identification Evaluation (TIE)
testing.

4 . Toxicity source investigation. At the same time as Step 3, collect samples of
the CAD (after treatment but before combining with WAD), WAD, and BD streams for
toxicity testing. To reduce cost, this testing could involve only Ceriodaphnia acute
screening tests. There is some risk that existing toxicity will not show up without doing
chronic tests or without testing fatheads, but the Ceriodaphnia acute screen seems to be the
single best, low-cost choice based on the available data.

Purpose: To help focus in on the source(s) of toxicity, and narrow the list of
possible toxicity-causing constituents, if appropriate.

5 . Chemical characterization. Characterize the whole effluent samples used in
bioassay testing UNder Step 3 for the following parameters (based on preliminary review of
waste stream constituents): pH, oxidation-reduction potential (ORP), alkalinity, hardness,
conductivity, chlorine residual, ammonia-nitrogen (NH 3-N), total Kjeldahl nitrogen
(TKN), anionic surfactants as MBAS, total suspended solids (TSS), total dissolved solids
(IDS), Total and hexavalent chromium, hydrogen peroxide (measured at time of bioassay
testing), sulfide, sulfite, fluoride, COD.

Purpose: To provide a more thorough chemical characterization of Wacker's
effluent and to potentially identify possible causes of any toxicity measured.

2
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6 • lHIousekeeping and chemical use information gathering.
(A) Continue to maintain thorough records of any production changes, atypical batch
operations, process upsets, known spills, etc. during the period of sample collection for
bioassay and chemical testing.
(B) Continue efforts to estimate usage rates of vendor-supplied products (such as
polymers, surfactants, biocides, and defoamers), and request product toxicity data from the
suppliers.

Purpose: (A) To identify aNy occurrences at the facility that might influence the
measured toxicity. (B) To try to assess the potential toxicity related to use of products
which are difficult to measure directly.

7 • Phase I TIE testing. Conduct Phase I Toxicity Identification Evaluation (TIE)
testing, involving a array of sample manipulations followed by toxicity testing, either after
the above steps are completed or concurrently with that testing. The conditions employed
in this testing will be selected based on the results of steps 3 through 6. TIE testing is
contingent on obtaining bioassay results indicating that the effluent is toxic at the edge of
the zm or mixing zone.

Purpose: To identify the dass(es) of toxic constituents in whole effluent, and
provide direction for Phase II and ill TIE testing, if necessary.

8 . Phase II and III TIE testing (if needed). Conduct Phase II and III TIE
testing, if necessary, to confirm the findings of Phase I and identify specific toxic
constituents.

Purpose: To identify the cause(s) of effluent toxicity and provide a basis for
evaluating mitigation methods.

9. Investigate methods for controlling toxicity (if needed). If effluent is
found to be toxic, and after the toxic constituenus) is(are) identified, investigate ONe or
more methods for controlling toxicity, such as product substitution, process modification,
wastewater treatment, source treatment or removal, or outfall/dilution improvement.

10 Control method selection and implementation and follow-up
confirmation monitoring (if needed).

Work Performed To-Date

Project work performed to-date includes:

e Site visit, kickoff meeting, and initial data gathering (Step 1) -- 13 JaNNary 1995.

e Review of waste streams and CONstituents (Step 2) -- memo dated 6 February 1995.

o Review of existing effluent toxicity and chemical data (Step 2) -- memo dated 15
February 1995.

oRe-analysis of historical effluent toxicity data considering zone of initial dilution (Zm)
and mixing zone dilutions -- results presented at project meeting on 13 April 1995.

3
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o Evaluation of current effluent toxicity and chemical characteristics (Steps 3 and 5) -- 6
and 21 March, 3 and 21 April, and 12 May 1995. Results of first three test dates
presented at project meeting on 13 April 1995; results from all samples summarized in
this memo.

o Toxicity source evaluation (Step 4) -- 6 March 1995.

o Test plan for Phase I TIE (Step 7) -- memo dated 17 March 1995.

o Housekeeping and chemical use information (Step 6) -- performed by Wacker staff and
presented in memo dated 15 February and at project meeting on 13 April 1995.

o Phase I TIE trials (Step 7) -- 21 March, 3 and 21 April, and 12 May 1995. TIE testing
not completed because of low effluent toxicity.

e Project status meeting -- 13 April 1995.

e Draft progress report memo -- 2 May 1995.

co Final progress report memo -- 2 June 1995.

Test Results

Toxicity Data

Table 1 summarizes Wacker's historical effluent toxicity data for 1993 and 1994, and 1995
effluent toxicity data generated under this study. Pertinent observations are summarized
below:

o Wacker staffreported that their effluent was nontoxic prior to 1993.

o The historical toxicity data base was quite limited; it consisted of three fathead minnow
bioassay tests and four Ceriodaphnia tests conducted during 1993 and 1994. The
historical data did not provide a good indication of toxicity variability or frequency of
pass/fail.

e Effluent toxicity to fathead minnows. The August 1993 sample failed to meet
the fathead minnow acute toxicity guideline based on 100% effluent and the raw data
were not available to determine whether the sample would have passed or failed at 50%
effluent. All three subsequent fathead minnow acute tests conducted (September 1993,
August 1994, and March 1995) passed the acute toxicity guideline at 50% effluent. All
four fathead minnow chronic tests conducted in 1993-95 passed the chronic toxicity
guideline at 17% effluent.

4
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• Effluent toxicity to Ceriodaphnia..
Ceriodaph.nia acute tests

1993: both tests passed the acute toxicity guideline of 50% effluent (actually passed
at 100% effluent)
1994: one test failed and one passed the acute toxicity guideline of 50% effluent

1995: two test failed and five tests (including the last four) passed the acute toxicity
guideline of 50% effluent

Ceriodaphnia chronic tests
1993: both tests passed the chronic toxicity guideline of 17% effluent

1994: both tests failed the chronic toxicity guideline of 17% effluent

1995: one test failed and the last two tests passed the chronic toxicity guideline of
17% effluent

e Except for August 1993 sample, effluent toxicity to Ceriodaphnia was equal to or
greater than the toxicity to fathead minnows (i.e., Ceriodaphnia was generally the more
sensitive species to Wacker effluent).

o Ceriodaphnia acute toxicity single-dilution screening tests performed on CAD, WAD,
and BD samples from 6 March 1995 indicated that the CAD and WAD samples were
acutely toxic at less than 33% effluent (the only dilution tested), but that the BD sample
was not acutely toxic at 33%.

o Based 011 the 6 March 1995 toxicity testing results, Phase I TIE testing using
Ceriodaphnia aCllte tests was planned for effluent samples collected on 20 Marchi and 3
April, but the TIE testing was canceled because of low acute toxicity. Phase I TIE
testing using Ceriodaphnia chronic tests was planned for effluent samples collected on
21 April and 12 May 1995, but again the TIE testing was canceled when the samples
were found to have low toxicity (i.e., they were within compliance toxicity guidelines).

Chemical Data

Table 2 summarizes effluent characterization data for 1995. Comparison of the chemical
data between the acutely- and chronically-toxic 6 March sample and the acutely-nontoxic 21
March sample yields mostly negative conclusions with respect to toxicity:

o Ammonia-nitrogen, chlorine residual, and fluoride concentrations were low in both
samples, although NH3-N was slightly higher in the toxic sample.

o H202 concentrations were high in both samples but not higher in the toxic sample.

o MBAS (indicative of anionic surfactants) concentrations were low in both samples,
although somewhat higher in the toxic sample.

o COD was somewhat higher in the toxic sample, possibly indicating the presence of
more organic compounds.

5
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e IDS and conductivity levels were not indicative of osmotic problems in either sample.

f) Chromium concentrations were low in both samples.

Cl Wacker staff have reported that there is no specific reason to suspect the presence of
elevated levels of other metals in their wastewater.

Summary and Recommendations

Wacker's effluent toxicity appears to be transient. Since measuring both acute and chronic
Ceriodaphnia toxicity in the 6 March 1995 sample, a total of five acute tests and two
chronic tests have passed the toxicity guidelines, and only one acute test has failed. The
last two, and three out of the last four, samples collected for the purpose of conducting
Phase I TIE testing turned out to be nontoxic by the regulatory definition, and so TIE
testing was canceled (the fourth sample was actually toxic according to the regulatory
definition but only marginally so). Consequently, to avoid unnecessary and unproductive
effort and expense, we do not recommend further attempts at TIE testing at this time.
Instead, we recommend that you share these study results with the DEQ to demonstrate that
a considerable effort has been made to investigate the source of toxicity, but that several
recent samples have been nontoxic according to the effluent toxicity guidelines.

6
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Table 1
Effluent Toxicit

FH acute failed @ 100%; no data

available for other dilutions.

100 P 33 33 P 17 F

66 P

33 F

50 P

50 P

50 P

50 P

50 50 P

25 <6.25 F

F

F

p

F

p

3

17

17

10

50

50

6.25 <6.25

6.25

F

p

p

25

50

100

p

p25

50

50

50

p

p100

10027-Se -93 NAS 93-?

15-Au -94 NAS 94-50

12-0ct-94 NAS 94-61

12-0ct-94 CAS 94-62

6-Mar-95 CH2M 95-4

20-Mar-95 CH2M 95-19

3-A r-95 CH2M 95-20

21-A r-95 CH2M 95-24

24-A r-95 CH2M 95-25

12-Ma -95 CH2M 95-29

15-Ma -95 CH2M 95-30

ToxData 5/30/95
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Table 2
Effluent Characterlzatlon Data

_l.iilil.m••I••
Bioassay

Fathead Acute NOEC % 100 - - - -
Fathead Chronic NOEC % 33 - - - -

Cerio Acute NOEC % 17 66 33 50 50

Cerio Chronic NOEC % 3 - - 17 17

Chemical

pH pH units 7. 1 6.7 6.7 6.4 6.9

Alkalinity mg/L as CaC03 5 20 12 10 U 10
Hardness mg/L as CaC03 300 244 184 288 218

Conductivity umhos/cm 868 690 7 10 1,0 13 870
TDS mg/L 604 554 - - -
TSS mg/L 7 8 - - -
COD mg/L 14 5 - - -

NH3-N mg/L 1.68 0.3 1 - - -
TKN mg/L 1.81 0.36 - - -
Chlorine Residual mgfL 0.05 0.08 0.06 0.04 0.02

H202 mg/L 17 20 - - -
Ox-Red Potential mV 170 - - - -

Fluoride mg/L 4 .4 2.8 - - -

Sulfide mg/L U 1 - - - -
Sulfite mg/L U 0.5 - - - -

MBAS mg/L 0.25 O. 1 - - -
Chromium , Total luJdL 1 1 1 - - -

~:!~~~!l1illill~;i;;~~~i~\~"fMfili~ffff!lflllif+-fffff~
U =Less than specified method detection limit (MDL)

ChemData 5/31/95
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Engineers
Planners
Economists
Scientists

OS/24/95

Sandra Archer
Wacker Siltronic Corp.
7200 N.W. Front Ave.
P.O. Box 83180
Portland, OR 97210

RE: Toxicity Data for Wacker Siltronic Corp., Laboratory 1.0. No. 1401

Dear Sandra Archer:

On 5/12/95, the CH2M HILL Corvallis Applied Sciences Laboratory received samples
with a request for bioassay testing.

The toxicity test results and associated quality control data are enclosed. Any unusual
difficulties encountered during the analyses of these samples are discussed in the case
narratives.

If you should have any questions concerning the data, or if you need additional
information, please call me at (503) 758-0235 ext. 3161.

Sincerely,

Michael J. Stanaway
Bioassay Laboratory Manager

Enclosures

Corvallis Office 2300 NW WalnutS/vd., Corvallis, OR 97330-3538
P.D. Box 428, Corvallis, OR 97339-0428

503 752-4271
Fax No, 503 752-0276
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CHRONIC

DEFINITIVE BIOASSAY
Conducted May 12 through 19, 1995

Prepared for

WACKER S1LTRONICS
PORTLAND, OREGON

Prepared by

CH2MH1LL
2300 NW Walnut Boulevard

Corvallis, Oregon 97330

May 23, 1995
Lab 1D No. C01401
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INTRODUCTJiON

CH2M HILL conducted one chronic definitive test using the water flea (Ceriodaphnia dubia) on
samples provided by Wacker Siltronics, Portland, Oregon. The test was conducted from May 12
through 19, 1995. The test was conducted as part of a Toxicity Investigation Evaluation (TIE).
An extra test was set up on the initial and second samples only with a 17 percent concentration to
assess whether or not the initial sample was acutely or chronically toxic.

METHODS AND MATERIALS

TIEST METHODS

The chronic test methods were performed according to: Short-Term Methods for Estimating the
Chronic Toxicity of Effluents and Receiving Waters to Freshwater Organisms, Weber, C. et al.
(1989); EPA/600/4-89100 1.

TEST OR.GANISMS

The Ceriodaphnia dubia used in the chronic test were obtained from CH2M HILL's in-house
cultures and were less than 24 hONIS old and within an eight hour age at test initiation. All
organisms tested were fed and maintained during culturing, acclimation, and testing as prescribed
by the EPA (1989). All test organisms appeared vigorous and in good condition prior to testing.

DILUTION WATIER

The dilution water used in the Ceriodaphnia tests was moderately hard well water (EPA, 1989),
with a total hardness and alkalinity of 104 and 82 mg/l as CaC03, respectively, and a pH of 8.0.

TIEST CONCENTRATIONS

The concentrations tested in the chronic test were 3, 10, 17, 50, and 100 percent effluent with
dilution water for the control. For the Ceriodaphnia chronic test, 1 organism per chamber with
ten chambers per concentration for a total of 10 organisms per concentration were used.

SAMPLE COLLECTION

The samples were collected by Wacker personnel on May 12, 15, and 17, 1995 and delivered to
CH2M HILL's Corvallis Aquatic Toxicology Laboratory by bus. The samples were stored in the
dark at 4°C until test solutions were prepared and tested. Cham of Custody for sample collection
is provided in Appendix C. The samples ID's were 95-29,95-30, and 95-34.

1
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SAMlPLE PREPARA l'ION

Samples used during these tests were filtered through a 60 11m net and temperature adjusted prior
to each daily renewal.

MONITORING OF BIOASSAY

For the chronic test, pre- and post-renewal solutions were monitored for dissolved oxygen and pH
daily in the control, low, middle, and high concentrations. Conductivity, ammonia, alkalinity, and
hardness were measured in each new sample (100 percent effluent) and in the control.
Ceriodaphnia dubia survival and neonate production was measured daily in the chronic tests.
According to EPA (1989), Ceriodaphnia tests should be terminated when 60 percent or more of
the surviving female Ceriodaphnia in the controls have produced their third brood and at least 15
neonates per adult are produced. Temperature was monitored continuously throughout the
testing periods.

DATA ANALYSIS

The effects measured during the Ceriodaphnia dubia chronic test included survival and
reproduction over the 7-day exposure period. The statistical analyses performed were those
outlined in Short-Term Methods for Estimating the Chronic Toxicity of Effluent and Receiving
Waters to Freshwater Organisms, EPA/600/4-89/001, using Toxcalc version 5. Dunnett's
Procedure, Bonferroni's T-Test or Fisher's Exact Test was used to compare the survival data and
Dunnett's Procedure or Bonferroni's T-Test was used to compare the reproduction or growth data
between the control and each effluent treatment. When the assumptions of normality or
homogeneity of variance necessary for Dunnett's Procedure or Tvtest with Bonferroni Adjustment
could not be met, Steel's Many-One Rank Test or Wilcoxon Rank Sum with Bonferroni
Adjustment was used to analyze the data.

2

SCOEPA00028133



RESULTS AND DISCUSSION

CHRONIC BIOASSAYS

Table 1 summarizes the survival and reproduction data for the Ceriodaphnia dubia test
conducted.

Table 1
Ceriodaphnia Dubia Results

Concentration Percent No. Young
(%) Survival Per Adult

Control 100 19.0
3 100 21.0
10 90 19.1
17 100 18.8
50 100 14.0 b

100 20 a O.2 b

a Indicates a statistically significant reduction from control at p less than 0.05
using Fisher's Exact Test.

b Indicates a statistically significant reduction from control at p less than 0.05
using Steel's Many-One Rank Test.

The Ceriodaphnia dubia showed a statistically significant reduction in reproduction at the 50 and
100 percent effluent concentrations when compared to the control and a statistically significant
reduction in survival at the 100 percent effluent concentration when compared to the controL
The no observed effect concentration (NOEC) and the lowest observed effect concentration
(LOEC) for survival and reproduction were 17 and 50 percent effluent, respectively. Control
survival was 100 percent.

The IC25 values (the concentration of effluent causing a 25 percent reduction in biological
measurement, e.g. growth) calculated for Ceriodaphnia dubia survival and reproduction were
64.1 and 43.1 percent effluent, respectively.

ACUTIE DUAL-END POINT

The results of the 48-hour Ceriodaphnia dubia dual end-point tests resulted in no statistically
significant reduction in survival at the 50 percent effluent concentration, in either the 1st or Znd
samples. The allowable acute Zone of Initial Dilution (ZID) for Wacker Siltronic is 50 percent
effluent The results indicate the effluent discharge is in compliance with the Oregon DEQ water
quality criteria for toxic substances.

3
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REFERENCE TOXICANT TESTS

The results of monthly reference toxicant tests with sodium chloride conducted in May indicate
that the test organisms were within their respective sensitivity range based on EPA guidelines
(EPA 1989). The LC50 values, IC25 values, and Control Chart limits are listed in the tables below.
The data sheets for the reference toxicant tests are provided in Appendix B.

Table 2
Acute Reference Toxicant Test (l!!L)

Species LC~n Control chart limits
Ceriodaphnia dubia 1.9 1.4 to 2.1

Table 3
Chronic Reference Toxicant Tests with Sodium Chloride (!!IL)

Species (test) IC~~ Control chart limits
Ceriodaohnia dubia (survival) 1.5 1.0 to 2.6

Ceriodaphnia dubia (reproduction) 1.3 0.2 to 1.7

4
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APPENDIX A
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atMHILL TOXICITY TEST SURVIVAL AND WATER QUALITY DATA

//00

I

I

TimeTest Termination: Date

I

Time I f J 'J ' '

Technician _---"'~.ll!-......l-r......:::::..::...l.£l.L::...... _

Test Initiation: Date .!.::~i.i';'S

Contact S C' f) d f' ra Af'( b" v:

Client Wo '- \;.. (., 5\ 1+ CC....d;L C Q C P

Address J J... Q () tV '-V rr L>,~ j Ave
PI> c,j-l 0 v)(J " 0 g q 7 7- Ic

Sample Information Test Species 10# 10# 10# 10#
Sample Collec:ted Tot_I F1e_Idu_1 S:afd~ Hardness Alklllnlty Information c) 1/70

10 Chlorine (mgII) Dechlorln_ted I!'gJI ~ mgJI as
Nu_ 0_'_ fi"," I~.d ITe::. evftOr N0I (ppl) CIC03 CoC°3 Age or Size <_ 7- '! "".. "-'11,,~

O.01jO O L (;)./«
""'-/Oh~ loading Rate S- he ,:~ \' ,"_0\),

<c i'l Di -0 ' 5-tj-4S o;i.,)() .A.- 0 '1;'--...i"1 c..-I-h<r

15-/)'- 7':: 6J.'I'5- 0", 0G1°"°(; /co 9S-- 3 o .;).~6.
L-/D MS

Test Container Size "5 D ,,,", i-t>;

~-\1S1C- o "5'(\0 0,C5/0.C5 No.., Cfs-- 3Lf dotl
L/t.J~

Test Volume /5 ;'\, I"r) ..::
-

1 Feeding: Type
(".I I ,...1 Cf 15 C-r~.

1
Amount ;- T'LT dr",I:)

1 Aeration: Began ~0,,,,,,_

Amount
1 -

1 Dilution Water ID # '1-;'5-

1 . Acclimation Period -c J.. '( i-.«.

1 Test Location .#- b

1 Condition of Survivors

1

1

1 Comments

1

/
Hordness Alk81inity

Dilution Water Source 10# mgll8s mgIl8s
C8OO3 C8C03

1-1 H l3-J -e II H 0 Cf~· 10'-1 !f-;::.:>..-'

Water Quality Meters l:IsedllD #

~ I #-/Dissolved Oxygen pH Temperature

4)Conductivity Refractometer Other
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ClfMHILL
Ceriodap-hnia dubia Survival and Reproduction

Test Data Summary

Client \;J a rJ. '-c Test Start Date _'_---.;~~.......... _

(PjigfiD Total Young Rer Replicate Total
or # Alive Live

Concentration A B C D E F G H I J Adults Young

au r. -1-1" c \ Ie; -:;"0 2.0 f'1 1'1 14 J-o If ~u Ir:, IQ 190

"3 7-1 AD 1.-1 .J..-:l- J.../' hY "7-1 2.'/ 2:1.- s /0 ':<fD

/0 :7 A-I ).0 A'f Ie; ),,3 10 IC; )..). AY C; ( '11

/7 7-7-. 17 1'3 .1.0 2.0 ),5- Y 2"3 ? -;....'-/ 10 Ii's
>0 Ii I':) /7 /3 (0 cr It IS IS /0 /0 jiD

/00 r, 6 0 0 0 0 0 2. 0 '"' A0 ~

.
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~HILl CERUOOAPHNIA 7-DAY SURVIVAL AN'O REPROOUCT10N DATA

Client LA-)9' Is ~r :> {I+( 'de \ , Test Beginning: Date 5~/;;' -71- Time l£c,u

Sample Description '1 s- 2'1 TeSt Er1ding: DateC;~/'i" 'if Time i I tlO

ceriodaphnia Lot# / d t.{7"1 Dilution Water t1 H 1M c..11 1D#_7.....3;;;.,.,.:,;;-.-"__

Technician Day 1~Day2~DaY31:)~ DaY4~DaY5~DaY6~Day7 .45
Time Day 1 cqlS Day2 09CO Day3~Day4 \\'\-5 DayS /1;;:;, Day 6 \31SDay7 J1~J

",~or Replicate No, Total

Day Live Live
Concentration A B C 0 E F G H I J Adults Young

1 () 0 () 0 0 0 0 0 C 0 \0 l":
2 0 0 Q 0 0 o 0 0 0 C 10 0
3 0 D 0 6 0 0 0 0 0 0 \0 C

( o.---+r,,1 4 ~ 4- tf- 4- L\- 4- Lt q I\- 5 10 4-1
5 _r..; 0 S 4- -S 5 5 Y. 1 Y- \0 4--1
6 0 L\- 0 o 0 0 C\ 0 0 0 10 t.\-
7 10 i2- ( I II 10 10 II 10 IJ.- 7 la io,!
1 V 0 o 0 0 0 0 0 () C) \0 D
2 a 0 () 0 0 0 0 0 0 (') 10 0
3 0 0 0 0 0 0 0 0 0 0 10 0

'} 4 if- iJ-. u. 4-
'"

~ 5 Lf- if t{ 10 Lf-3
J S '7 '-I -::> "7 0 'j 0 / J ,'J ID '-/~

6 0 0 0 0 ~ 0 o 0 0 4- \0 I~

1 /(J I:::L 1'-1 II I'~ If 16 13 ib 6 I'l\ /66
1 o 0 0 0 0 C C C C C \0 C
2 cJ 0 0 0 o 0 0 r: 0 0 (0 0
3 0 0 0 c C C C C C C Ie c

10 4 f Y: t.-j '-f Jf tf 5 4 4 Lj- 10 L.\-\
5 Y,LId;> 0/ S 7 G Y () t.j 7 D 9 "II
6 - c:0 0 0 0 0 5 0 0 5 CJ Lf\

7 - }..) II 13 g )1) 0 I) IJ Ire 1 crCJ
1 0 G 0 C 0 0 0 C 0 0 10 0
2 C9 0 0 0 0 0 () 0 Cl 0 ~O 0
3 n C; 0 0 D~~ 0 C 0 C C 10 C

I; 4 + 2> l{ If Y. If 4- it 4- tt- 10 ~Ci

5 Co 5" b 5 7 5' 0 '0 0 5 10 4-5
6 0 0 0 0 o 0 '+- 0 '+ 0 10 8
7 /2. (1 1-"3 )) q II../ 0 /3 o /5 ID q t:J
1 0 0 C fJ () 0 0 C9 0 0 l(lj 0
2 0 0 0 0 o o 0 0 0 0 \ 0 0
3 0 0 (I Q 0 0 0 0 0 C 10 C

50 4 if If 1- C) if- I{ '* Lf '0 "3 iO '3'+
5 5 ~ '! Lj :J... 0 tf- :~7' '3 3 ~o ~.~

6 0 b 0 9 0 5 0 0 0 0 10 14-
7 q ~> ~ 0 l-f 0 /1) i c; l-J () SJ?
1 0 0 0 0 0 0 0 0 0 0 to 0
2 () 0 o 0 0 0 0 A~ 0 0 9 0

)OD 3 0 0 0 At 0 At) A~ - c C 0 0

A~ a 0 a o 1=" a4 - - - - 0 ::)

5 '-- AD 0 - AD - - ~ 0 At 2.- 0
6 ~ - 0 - - - - - 0 - 7- 0
1 - - () - ~ - ~ ::J - :,;... ~

~

~-~-----_.~--- - .._"----~_._... --.. -
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Cerlodaphnla Survival and Reproduction Test-7 Day Survival
Start Date: 12 May-95 00:00 Test 10: 140101cdc Sample 110: WACKER-SILTRONICS
End Date: 19 May-95 00:00 Lab 10: ORCHM"Corvallis Lab Sample Type: Eff2-lndustrial
Sample Date: 12 May-95 00:00 Protocol: EPAF 91 Test Specie's: CD-Ceriodaphnia dubia

- Comments:
Conc-% 1 2 3 4 5 6 7 8 9 1()

D-Control 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.000a 1.DOOO 1.0000 1.0000
3 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000

10 0.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
17 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
50 1.0000 1.0000 10000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000

100 0.0000 0.0000 1,0000 0.0000 0.0000 0.0000 0.0000 0.0000 1.0000 0.0000

Not Fisher's 1-Tailed Isotonic
Conc-% Mean N-Mean Resp Rasp Total N Exact P Critical Mean N-Mean

D-Control 1.0000 1.0000 0 10 10 10 1.0000 1.0000
3 1.0000 1.0000 0 10 10 10 1.0000 0.0500 1.0000 1.0000

10 0.9000 0.9000 1 9 10 10 0.5000 0.0500 0.9667 0.9667
17 1.0000 1.0000 0 10 10 10 1.0000 0.0500 0.9667 0.9667
50 1.0000 1.0000 0 10 10 10 1.0000 0.0500 0.9667 0.9667

"100 0.2000 0.2000 8 2 10 10 0.0004 0.0500 0.2000 0.2000

Hypothesis Test (1-tall, a.OS)
Fisher's Exact Test

NOEC LOEC ChV TU
50 100 70.7107 2

10010

Dose %

0.2

0.1

0.0 +-....."....~~~::::::!:;:::~~J
1

1.0 -r---------------.

0.8

0.7

0.9

:J: 0.6
c:
&. 0.5
f/l

~ 0.4

0.3

-1.4221
-5.5075
-6.6009
0.7068
1.1236

Linear lnterpclatlcn (80 Resamples)
Skew95%CL

6.478 54.167
48.956 58.333
52.732 62.500
55.513 67.857
58.293 73.214

Point % SE
-"',IC05 51.087 18.402
~'IC10 54.348 7.698

IC15 57.609 6.030
IC20 60.870 3.143
IC25 64.130 3.628
IC40 73.913
IC50 80.435

Page 1 ToxCalc v5.0 Reviewed by:~
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Cerlodaphnla Survival and Reproduction Test-Reproduction
Start Date: 12 May-95 00:00 Test I!O: 1401D1cdc Sample 10: WACKER-SILTRONICS
End Date: 19 May-95 00:00 Lab 10: ORCHM-Corvallis Lab Sarnple Type: EFF2-lndustrial
Sample Date: 12 May-95 00:00 Protocol: EPA!" 91 Test Species: CO-Ceriodaphnia dubia
.Cornments:

Conc-% 1 2 3 4 5 6 7 8 9 10
O-Control 19.000 20.000 20.00b 19.000 19.000 19.000 20.000 18.000 20.000 16.000

3 21.000 20.000 21.000 22.000 27.000 24.000 21.000 24.000 22.000 8.000
10 8.000 21.000 20.000 24.000 19.000 23.000 10.000 19.000 22.000 25.000
17 22.000 17.000 23.000 20.000 20.000 23.000 8.000 23.000 8.000 24.000
50 18.000 15.000 17.000 13.000 10.000 9.000 18.000 15.000 15.000 10.000

100 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 2.000 0.000

Transform: Untransformed Rank '·Tailed Isotonic
Conc-% Mean N-Mean Mearn MJrn Max CV% N Sum Critical Mean N·Mean

O-Control 19.000 1.0000 19.000 16.000 20.000 6.564 10 20.000 1.0000
3 21.000 1.1053 21.000 8.000 27.000 23.862 10 143.00 75.00 20.000 1.0000

10 19.100 1.0053 19.100 8.000 25.000 29.868 10 121.00 75.00 19.100 0.9550
17 18.800 0.9895 18.800 8.000 24.000 32.190 10 122.00 75.00 18.800 0.9400

*50 14.000 0.7368 14.000 9.000 18.000 24.046 10 59.00 75.00 14.000 0.7000
*100 0.200 0.0105 0.200 0.000 2.000 316.228 10 55.00 75.00 0.200 0.0100

Auxiliary Tests
Kolmogorov 0 Test indicates non-normal distribution (p <= 0.01)
Bartlett's Test indicates unegual variances (p = 2.74E-08)
Hypothesis Test (1-tail, 0.05) NOEC LOEC OhV TU
Steel's Many-One Rank Test 17 50 29.1548 5.88235

Statistic
2.06847
43.6386

Critical
1.035

15.0863

Skew Kurt
-1 .5494 2.76432

Point % SE
Linear Interpolation (80 Resamples)

95%CL Skew
IC05 12.333 6.299
IC10 22.500 7.258
IC15 29.375 8.108
IC20 36.250 8.858
~8.S01
IC40~ 4.126
ICSO 64.493 3.335

4.873 24.195 0.0488
7.231 31.497 -0.1525
9.534 39.538 -0.3046

15.022 50.340 -0.3097
16.379 53.525 -0.8877
47.449 63.078 ~0.6276

57.021 69.446 -0.4567

1.0 -r-----------_
0.9

0.8

0.7

~ 0.6
e
&. 0.5
rn
~ 0.4

0.3

0.2

0.1

Page 1 ToxCalc v5.0
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CIERIODAPHNIA WATER QUALITY DATA

Client \;) 0 (1 <c S I J t~l":"::C>!..:1.rl.L:·\"-"-- Initiated: Date :;-1 )<[<; Time J L tl6 Adults lsolaled

Terminated: Date s:-lei .£l~ime l!oO Neonates Collected Dale :-.-- ;'7, Time f'{:;3 «-:

Day 2 UN Day 3 "SJx..1 Day 4 J)'\N Day 5 ~W Day6 DvJ Day 7 1)\~ /T_S,
I

Day 2 091-'0 Day 3 \lA~ Day 4 \330 Day 5 \100 Day 6 1130 Day 7 ,C;"30

Day 0 _:15-=-__Day 1 "b~

Day a _/Uoldf?,,",-__Oay 1 OS ~OTime

Technician

Sample Descriplion ...:....;:::.---::::-L---------

~ pH Conductivity (~Oilhoslcm)

or Dissolved Oxygen (mgll) Day Day
Concen-
tration 6

I

0 1 2 3 4 5 7 0 1 2 3 4 5 6 7 a 1 2 3 4 5 6 7

ZZZz:Z~ ~~~IZIZZ
• ...>..(t

co,,-L J I
is '.+ .4-

1?0 J,o
,~

g,t) 2yt. 210'0 2- 76
,0 .0 .C ~.4 .0 .0 ,0

:Z~%IZ%Z IZ,kIZZ1%Z's 7J 8~ r,U ~~O
.'1 .0 .+ 7-1 '8:+ .CJ .0 .0 c .0 .2.. .0

ID / / / VVV / 171/:V1/V
~%iZ~IZIZ ~~IZ~~~'/ 7.; .1. .rz.. '~ ..~ f,o ~.O
~, '1 .4 J'1 .+ .'? 7.~ .ti? q,le> f7 .C,

S-O / V/ / / / / '/~// / / ~

ZZ~~rtZ 7yt %[{;ZZJ00 ']2 f?:t K7 6,6 7.5 '%8'5 '630 9ST.5 S.'?:> .\ 1/0.b ~.6 b.b ~:l '7,o 7.0

Percent Total Hardness (mgtl CaC0:3) Alkalinity (mgll CaCOJ)
or Day DayConcen-

tralion 0 1 2 3 4 5 6 7 0 1 2 3 4 5 6 7

Comments: _
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O!fJtIHILl CERIOOAPHNIA 7·DAY SURVIVAL AN,D REPRODUCTION DATA

Client lH9' k q ::; , It or>' , Test Beginning: Date ,J:/2 > "::S-Time I_':;Y~

sample Description ..::co! t,' 8/ SC{Vl-,flC. u ...... I:) T~ Ending: Date £-,<c . ~':,- Time I,' :).J

Ceriodaphnia lOt#Cl L(7q Dilution Water M -H Ls.. .... tI ,10# _ .....9...3'.;;..$'__~

Technician Day 1~ Day 2 ,])'N Day 3~ Day 4~ Day 5~Day 6~Day 7 ::)5

Time Day 1 QC, \5 Day 2 o~ cO Day 3lkJ.Q.Oay 4..ll!±.:i.Oay 5 \100 Day 6 \ 3+5 Day 7-,,·~l' , ,,~

~or Replicate No. Total
Day Ljve Live

COncentration A B C 0 E F G I-t I J Adults Young

1 0 0 0 0 0 0 0 V C C 10 0
2 0 C 0 0 0 0 0 0 0 0 10 0
3 0 0 0 0 '2. 0 0 0 n 0 10 P~2.

1'71 4 '+ + 4 L{- 0 Lf 4- '+ + 5 \0 "3~
5 (0 0 0 7 In 5 ~ 0 to c. (0 4-2-
6 C S 5 a 10 0 a 'R 0 0 10 "2%

. 7 III / b. AD 1/ () ~ il /) I l' !J 10 71
1

2
3
4
5
6
7
1

2
3
4

5
6
7'

1

2

3
4

5
6
7

1

2

3
4

5
e
7
1

2
3
4

5
e
7

.~~~~-_ .... - ..... _-_._---~
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-

UfMHlll

r . I .!

l j

CERIODAPHNIA WATER QUAUTV DATA

Initialed: Dale S- i 1 of!r Time i I- fu Adults Isolated Date 5-1!-'i~ Time DT3D

Terminated: Date Time Neonates Collected Dale S--11~95 Time /~/<;o

1:>0> Day 3 '»~ Day 4 W Day 5 DvJ Day 6 \JW Day 7 1)\~!rs
I

QlOj'm Day3 'l:>L\S Day 4 \?>?JCJ DayS \100 Day6 1~30 Day 7 \630

Sample Description Ih It, c,I :><1 r- rI r:, 0 ...... I j

Technician Day 0 :::s;-5 Day 1 1)W Day 2 ---.,;~:..........

Time Day 0 -:ft=F. It YoDay 1 0:130 Day 2 ---:'~:..:..4-

.- .- ~ pH Conductivity (pmhoslcm)< PBfce~
-or Dissolved Oxygen (mgll) Day Day

Concen-
Iralion

t

0 1 2 3 4 5 6 7 0 1 2 3 4 5 6 7 a 1 2 3 4 5 6 7

IIZ~~17.~ 1%~ r<:%Il~ . -""
)/! 7) .'2 ~.4

g:1 ].b ~.O
:2.. .2. .+ 7.~ 7:~ 7.~ 7.9

V/ V/ V / 1/V / / 1//
V/ / / 1// V[7/ / [7/
V/ VVV / / / / / V/
/ / '// V / 1/1/V17I V ...

/ / V/ V1 1/VVVI II .

Percent Total Hardness (mgtl CaCOJ) Alkalinity (mgll CaCOJ')
or Day DayConcen-

Iration 0 1 2 3 4 5 6 7 0 1 2 3 4 5 6 7

.

Comments: ~ ~_
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CHMH/U CERIODAPHNIA 7·0AY SURVIVAL AND REPRODUCTION DATA

Client Woc\{e, S ',\\S-OS\\C Test Beginning: Date 5- \S-~5Time \le0a
Sample Description ~eco\.'\0 '§CW0~\e..-. ODlV rest Ending: Date Time _
Ceriodaphnia Lot# . CAw q.:g \ Dilution w~r ttl ~ 'clt:.\\ \h.O 10#---l91..;;;6;.;;:5::...-__
Technician Day 1~ Day 2 .J2:cl.... Day 3~Day 4 ::)5 Day 5 _ Day 6 _Day 7__
Time Day , ~Day 2 \"500 Day 3 \~t\S Day 4 I! )o~ Day 5 Day 6 .Day 7__

~or Replicate No, Total
Day Live Lil/fl

Concentration A B C D E F G H I J Adults Your:lg

1 0 0 0 0 0 0 0 0 0 0 10 0
2 0 0 0 0 0 0 0 0 0 () 10 0

Cc\\.\ro\ 3 0 0 0 0 0 0 0 0 0 0 /0 0
4 .<;' 0 L/ (:) D If '3 "3 ) o ![) 'Zi..

5

6
7
1

2
3

4
5

6
7
1 0 0 0 o 0 0 0 0 0 0 \0 0
2 0 0 0 0 0 0 0 0 0 0 10 0

\7
3 0 0 o 0 0 0 0 0 0 0 10 0
4 () L/ (j 0 LJ f.1 (~ D .--' 6 Iv :L-).»
5
6
7

1

2
3
4
5

6
7
1

2
3

4

5
8
7
1

2

3
4

5
6

7

~-~~--~ -_._--- -----~

scoEPA00028145



[

)

CHMHlli

I
~ }

CERIOIDAPIHNIA WATIEIRl QUAIL81llf DATA

Terminated: Date Time Neonates Collected Date 5-\S-CiSTlme \500

Iniliated: Date 5-Hi-Co, 5Time lie ca Adults IsolatedClient \~C\c\«(;'r S',\lso{'\\(.

Sample Description Secc.,\:\~ SC\"\~\L QIl\\V
7

Technician Day 0 1)~ Day 1 b\~ Day 2

Time Day 0 \ Ie 0(', Day 1 \~30 Day 2

D \,J Day 3 uvJ
~S·~O Day 3 \'-\~ ()

Date 5-\S-C1l.iTlme Mea

___Day 5 _

<&reenD pH Conductivity (pmhoslcm)
. or Dissolved OxygBA (mg/l)

Day Day
Concan-
tration

,
0 1 2 3 4 5 6 7 0 1 2 3 4 5 6 7 0 1 2 3 4 5 6 7

C{l\~\u\ rt:ZZ/ 1// ~1%Z/ 1// .....
'6.'1- .4 .'1- ~"I 8.0 .n.i 8'.2-

V / I / 1// / V / / 1//
~.k}~~%/ 1// l~ ~1%~/ V/Yl '.4- .~A .+ .. 0 7?>

/ / / / / / / 1/1/V[7/
/ '// / / / / II/ / 1// ..

1// / / / / / / / / V/
Percent Total Hardness (mgtl CaCO;» Alkalinity (mgll CaCO;»)

or Day DayConcen-
trauon 0 1 2 3 4 5 6 7 0 1 2 3 4 5 6 7

Comments: _
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APPENDIXB
REFERENCE TOXICANT DATA SHEETS
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afMHIU
Ceriodap-hnia dubia Survival and Reproduction

Test Data Summary

S-S-CJrTest StartDato _.__-=-..........---:.....:..... ....;Client /""1 tC,. 'j

y 7/,

<-'

P8!?3"t Total Young Rer Replicate Total
or , Alive Uve

C§ncentratiOn---.:::> A B C 0 E F G H I J Adults Yoong

r- <.>'"' +r-", I )."2 7,) LJ 2.0> 2..':;' A.) )...) :1..1 II Ji 10 IX/
0,:; 1'/ 2"2. -:<-) )..2- 2-:2.. l.c> 2') "3 2. '3 2.7 /0 /97

i . D i.f Ii IX IS" '! 2"/ /'1 /9 2 1
/ /'7 q 17i

I, ) II) /b I) "),7- rs 0 /2 /1- /0 / s J)..,)

2c» J 0 0 0 0 0 D Y D 0 2 Ii,
'-I,D D 6 () 0 () () () D c) D 0 D

.

~<~--~-~< ------ ~~=~- ------- -~- ----------~ ------------
scoEPA00028148
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rt:HMH1ll.
CERIODAPHNIA 7.DAY SURVIVAL AND REPRODUCTION DATA

Client RefTox - /'''....., .~ Test Beginning: bate S~s''') Time 1610
(

Sample Description ,clc.c.~ Test Ending : Date 5"-0..-7'5" Time 1'16

Ceriodaphnia Lot# 1.-[7b Dilution Water /'Y'\ c.. ".<:.-1 \ ID# _"'_3:.-l'- _

Technician Day I iss: Day 2 5~ Day 3~ Day 4::rr" Day 5 :)<: Day 6 Dv...; Day 7 .:n-
Time Day 1 /! Il/ Day 2 L.l2.L...L.. Day 3 t¥51;' Day 4 15'/<) Day 5 17 ;..) Day 6 \!)'l 'S Day 7 I'll [

Percent or Replicate No. Live Tora1
Concentration Day A B C D E F G H I J Adults Live Young

1 () o 0 0 n \) '-:; ') D 0 ID 0
2 17 D D 0 0 0 o :') (';> 0 ;0 C>

3 () D () n U D I> 0 D t"\ /il :,
Control 4 'i 'J 0 if G r; "3 .:; Y If 10 37

5 7 0 () ~7 C!~ 0 6 l' i.f b iD ~-.:2-..

6 0 ~ 4- G I -, D 0 0 5 Ie '2.9
7 I) /"2- 7) q J'J /2- 1"2- 10 '7 ,? /0 YD
1 0 0 0 c» 0 D \.) 0 'J 0 Ie;, o
2 1/ c> ,.> r-; b i» b ,"') 0 D )D 0
3 n (, 0 D () D D (J I;;) D )[) D

0.5 jli.- 4 Lj If '-I '-I Lj '5 c:
0 '! '=. ID 3,7./

5 ?' S f") '""
--.., 6 (, / J 0 /(.) :to:::?/

6 7 0 to 7 G C c o "l 1(', IC -::'7
7 0 /3 1/ J/ 1/ /1 1-;. ""2- II 1/ If' 17
1 6 0 o C> 0 f') 0 0 r-. "

10 oJ

2 /'> .')

" C> () C> C> ,") /) .) I::> 0

3 ,,", r» () o r» 0 0 o (J 0 Jh b
1.0 4 ?

......,. 4 :;L 7 1/ ..., 1/ '! "5 /0 33..;> --
5 7 b 6 4v c 7 )" 0

/ zs : '1 "33c: b ~

6 0 7< 0 0 - ~ c: o q 0 '-1 2.h
7 1 :? f ;5 - /) r Ir:> II Ji) a X2I

1 ",-, 0 1-, r-, ,") 0 (-:; /) 0 o (D D
2 n /) D 0 I') ko ..., D 6 U -r c
3 ,) /) r: 1'\ () - 0 0 i'l 0 'i' i,)

1.5 4 C:> -::-. :;; t.J / - z> ~ :3 / 9 Jb.....
5 Lj c 0 0 V ;'

C> b b q A-)"0

6 W o 5 7 c - (0 (, c 5 9 3S
7 ~O q I il l' - {;) L/ 7 3 y '1q. 1 /) f) A,., ;,,~ I" i' b , 6A 0 4"
2 (") C> - - A:r Ai:' -;~ 0 ,1.:0 ~ ?J b
3 0 Jib - .- - - - o - - A 6

2.0 4 f) - - - ~ - - 0 ~ - '""' (.).-

5 / - - - - - - '-, - - .~ I..f-s,

6 0 - - - - - - C - - L. C
7 J - - - - - - S - - '2- /-:J..
1 4\:? .-'1 L? :l~ Ali' -~~ AO Lli:f ~o A~ .-'!'c f) l",

2
3

4.0 4
5
6
7
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_ ......................--1 ; .....' __......._.:-_.....................:'.....:......!!..t---..L...lt I-I 1"'-/"- \__, "")

. )
\ /

~HII1. CElUODAPHNIA WATER QUALITY IJATA

Technician

Time

Day 0 '&'"

DayO lb,)'

;55

1/10

Perc en I ()H Cqnduclivilv'(umhos!cml

or Dissolved OXYRen (·rnJ!,!I) Day Dav
Concentration 0 I 2 3 4 5 6 7 0 1 2 3 4 5 6 7 0 I 2 3 4 5 6 7

I~r£lZrt~lZ rz~lZrtII~Control 80 7, t>
'~3 ,"'I.) '2('3 '2m

I~k .\ s 1. <"i '.1 J. } .0 lEd d 'if. (

~r;:~~lZ~ eItlZ~rsyLZ0.5 78- 7L 19
~4

,7./
et·z. '1.0 ,5 .'7 7.~ K'.) 'X,;) s' J 1/8.0

1.0 1/1/V1/1/1/ VVV1/V1/
IIlZ15?It~It ~1%1%lZ12Fl1.5 ~.o

~ .tJ '7.7 '1'1 s, )
.z... g .L) j, I " :1 ", .V ,y 17~ .C

lZ~[t~~IZ Iil:t~12lZ12:2.0 7.7 - f:o 37fc,C
5.(;) 'J! I .l{ ,5 .5 g,,) 7.<1 '7. '1 ,.'Is ~.( ,

4.0 &>0 II(17[71/1/V 7.~ 17V1/1/V1/ 7,)50

COMMENTS:

•
..
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Carlodaphnia Survival and Reproduction Test-Reproduction
Start Date: 05 May-95 00:00 Test 110: rcdc476 SaliT1ple 10: REF-Ref Toxicant
End Date: 12 May-95 00:00 Lab 110: ORCHM-Corvallis Lab SaliT1ple Type: NACL-Sodium chloride
Sample Data: 05 May-95 00:00 Protocol: EPAF 91 Test Species: CO-Ceriodaphnia dubia
Comments:

.: ~\conc-gmJ.L 1 2 3 4 5 6 7 8 9 10
D-Control 22.000 21.000 4.000 20.000 26.000 25.000 21.000 21.000 11.000 17.000

0.5 14.000 22.000 21.000 22.000 22.000 20.000 23.000 3.000 23.000 27.000
1 18.000 19.000 18.000 15.000 4.000 24.000 14.000 19.000 24.000 19.000

1.5 10.000 16.000 15.000 22.000 13.000 0.000 12.000 12.000 16.000 9.000
2 8.000 0.000 0.000 0.000 0.000 0.000 0.000 8.000 0.000 0.000
4 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Transtorrn: Urntransfonned Rank 1-Tailed Isotonic
Conc-gm/L Mean N-Mean Mean Mlrn Max CV% N Sum Critical Mearn N-Mearn

D-Control 18.800 1.0000 18.8000 4.0000 26.0000 35.443 10 19.250 1.0000
0.5 19.700 1.0479 19.7000 3.0000 27.0000 34.014 10 114.50 75.00 19.250 1.0000

1 17.400 0.9255 17.4000 4.0000 24.0000 32.,758 10 90.50 75.00 17.400 0.9039
1.5 12.500 0.6649 12.5000 0.0000 22.0000 45.918 10 76.50 75.00 12.500 0.6494
>2 1.600 0.0851 1.6000 0.0000 8.0000 210.81 9 10 57.00 75.00 1.600 0.0831
>4 0.000 0.0000 0.0000 0.0000 0.0000 0.000 10 55.00 75.00 0.000 0.0000

Auxiliary Tests Statistic
Kolmogorov 0 Test indicates non-normal distribution (p <= 0.01) 1.5194
Equality of variance cannot be confirmed

Critical
1.035

Skew Kurt
-1.3499 3.00029

Hypothesis Test (1-tall, 0.05) NOEC LOEC OhV TU
Steel's Many-One Rank Test i .5 2 1.73205

10,
Dose gm/L

0.2

0.1

0,0 +--....-.............,....,"T"'""-................................4
0.1

0.9

0.7

1.0T"""---------.:J)-~

g: 0.6
c
&. 0.5
0»
~ 0,4

0.3

Linear Imerpolatlorn (80 Resamples)
95% CL Skew

0.1921 1.1245 -0.0717
0.3842 1.2508 -0.3112
0.5963 1.5006 -0.1756
0.8197 1.5322 0.0062
0.8996 1.5637 -0.2521
1.2645 1.6581 -1.3585
1.4592 1.7210 -1.1247

SE
0.2893
0.2606
0.2250
0.1914
0.1818
0.0950
0.0701

0.7601
1.0077
1.1059
1.2041
1.3023
1.5436
1.6319

gm/L
IC05
IC10
IC15
IC20
IC25
IC40
IC50

,-,,'
Point

- r--'

----------------:--;---~-""':"""':-;---==-=---;---:------------------

Page 1 ToxCalc v5.0 Reviewed by:__
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Ceriodaphnia SUrvival and Reproduction Test-7 Day survival
Start Date: 05 May-95 00:00 Test 10: rcdc476 Sample 10: REF-Ref Toxicant
End Date: 12 May-95 00:00 Lab 10: ORGHM-Corvallis Lab Sample Type: NACL-Sodium chloride
Sample Date: 05 May-95 00:00 Protocol: EPAF 91 Test Spaci~: CD-Ceriodaphnia dubia
Comments:

, ~ Conc-gm/L , 2 3 4 5 6 7 8 9 10
O-Control 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000

0.5 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
1 1.0000 1.0000 1.0000 1.0000 0.0000 1.0000 1.0000 1.0000 1.0000 1.0000

1.5 0.0000 1.0000 1.0000 1.0000 1.0000 0.0000 1.0000 1.0000 1.0000 1.0000
2 1.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 1.0000 0.0000 0.0000
4 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Not Fisher's 1·Tailed Isotonic
Conc-gm/L Mear:l N·Mean Rasp Resp Total N Exact P Critical MeaR N-Mean

D-Control 1.0000 1.0000 a 10 10 10 1.0000 1.0000
0.5 1.0000 1.0000 a 10 10 10 1.0000 0.0500 1.0000 1.0000

1 0.9000 0.9000 1 9 10 10 0.5000 0.0500 0.9000 0.9000
1.5 0.8000 0.8000 2 8 10 10 0.2368 0.0500 0.8000 0.8000
"2 0.2000 0.2000 8 2 10 10 0.0004 0.0500 0.2000 0.2000
"4 0.0000 0.0000 10 a 10 10 0.0000 0.0500 0.0000 0.0000

Hypothesis Test (1-tail, 0.05)
Fisher's Exact Test

NOEC LOEC ChV TU
1.5 2 1.73205

,..
Linear lnterpotatlon (SO ResampJes)

Point gm/L SE 95%CL Skew
- _........ IC05 0.7500 0.2845 0.6244 1.5314 1.3285

IC10 1.0000 0.3076 0.7488 1.5627 0.2521
--- IC15 1.2500 0.2612 0.8731 1.5941 -0.5460 1.0

1020 1.5000 0.1879 0.9975 1.6365 -1.6334
1025 1.5417 0.1217 1.2500 1.6786 -1.3258

0.9

IC40 1.6667 0.0777 1.5000 1.8005 -0.8314 0.8

IG50 1.7500 0.0782 1.6250 1.9114 0.5300
0.7

~ 0.6
l:
8. 0.5
fII

£. 0.4

0.3

0.2

0.1

101

Dose gm/L

0.0 +----....................,..,..,...-----.---.-.................,..,.j
0.1

Page 1 ToxCalc v5.0 Reviewed by:__
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APPENDIX C
CHAIN OF CUSTODY
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I 1 I I I I 1 I I I 1 I I I I I I I

~J1,2l CHAIN OF CUSTODY RECORD FOR NPDES CO~•. .LIANCE SIOMONITORING

Client \A.c.c..\::.~~ sJ\ -'-C' ~\" c..c"{"\? .

Address 1)66 N."O. f,-c"',,\ A~et.Y\t.\.~
~c ~-\\.:~""""'C\ .) C -: e...£~c....... c\"1;1' 0

NPDES# Ship Samples to: CH2M HILL, Inc.
Attention: AquaticToxicology Laboratory

Composite Sample Information P. 0.# 2300 NW Walnut Blvd.

.... I Corvallis, OR 97330
Samples/Hour C .S Volume/Sample '3. ,¢ c~\. Phone: (503) 752-4271 Ext. 3160
TotalHours ~'t TotalVolume 4'J".Y'-\'I;OV>s,. Message:!503) 758-0235 Ext. 3160

Contact Person: S,,_~ v-J..'rc.. 'ft ~C\'(.,T Initiated: Date pS-\\45Time 6racl3 Check Chlorine (Y/N) ti'dfr ::1
- ." I. 'L ., --, Ended: Date 5--I1.-c'S Time 6 %CO Temp. Upon Arrival (0C) _.L:\O""-- _Phone: bO;>~ ....v- ... 6 -,-0 ~ ...\

Chilled During Collection Yes 0 No~ Check Ammonia (Y/N) Dechlorinate (Y/N) ~

CH2M HIILL Project # ---:.R~~~E::..-_·---.:-\_4-~lt_~:---.JIL_______ Anal ysis Required/Comments

Sample
Type

Time Compo Grab

Concentrations
and/or

Comments

. c.

VI

ID_ c
I----,------l 0 'iii

:Il:'E
ooDateSample liD

DatelTime

Shipping #

DatelTime

OtherHand

(Please sign and print name)

Shipped Via
UPS Bus \./ Fed-Ex-=

Relinquished By

Relinquished By
o 50u

"I.\"\;~~o.\

IV\'\\l).,\
I",'\,'J. \

Remarks

rint name)

Work Authorized By (Please sign and print name)

SCOEPA00028154



I I I I I I I I I I I I III ! r I ! ) I

©!ffN/j~I I'll CHAIN OF CUSTODY RECORD FOR NPDES CO~ir'LIANCE BIOMONITORING

Ship Samples to:

P.O.#

NPDES# _

Composite Sample Information _

CH2M HILL, Inc.
Attention Aquatic Toxicology Laboratory
2300 NW Walnut Blvd.

\
Corvallis, OR 97330

Samples/Hour C .S Volume/Sample '1>.5 c0JG.. • Phone: (503) 752-4271 Ext. 3160
\ . Total Hours ?'i Total Volume 4 'J. C.)C'..\\c.~ Message: (503) 758-0235 Ext.3160

Contact Person: s.c·.Y'\flH. 'let '<"c:...\." ~~ Initiated: Date $-\4-C'lS Time c-&iC3 Check Chlorine (Y/N) _---,--,-__
Phone: Sc -;>- '::L"\~ -10).0 Ended: Date s- \S-c~Time Q &\$ Temp. Upon Arrival (0C) _L-.- _

Chilled During Collection Yes 0 NoJ( Check Ammonia (Y/N) Dechlorinate (Y/N) ~~_~

CH2M HILL Project # ---'-.F1.:..:S==--=E=--....:.\_4_4_~_...!..I_______ Anal ysis Required/Comments

L, c' .11 • C"
Client \..j(-c..~r"· ':>\\-\"T(:·Y'I\Cd")?

Address '17..0 (; N. "-.J .. t"("(.-...·.\- 8 \l to.
~(' ....\\,......~\) c·<~C~(h Cll::t\6

"c

r-,
<,

<,

"~
'/ .

,,, ":

Concentrations
and/or

Comments

.•.,'0

Lab
,,10#

.3 Col'itSl-6;2.

Sample
Type

(J)

(j)
..... c

1-----.-----1~ 19
c
a
oTime Camp. Grab

C~\ol><

DateSample 10

samPled~~~~n~nt name) Relinquished By ~"CQ Ci~}~U
I\,) UDatelTime J DatelTime

l\,~s.~ . ~~\'\...'.;.(, ~~l fc..c.:.\.t~ ~ s, "",~t...,,b. L!7 ~qo 69..13 '\"'\...,b~E:. 'J. ~,,\~ !:o.G\..:, tS M ..-yS·.»o~C
Received By._ '\- (~'ea~Er :nct print name) DatelTime '~ Relinquished By (Please sign and print name) DatelTime "

J}; (U--..JlC L I i i; tu.; _ Ie V'--k.~.),7J(ullJ- /s:/'!";t 'j 1), 0 ?S"Q

R~C_~~~
(/IIprint name) DatelTime

f
Relinquished By (please sign and print name) DatelTime

f.'.--- E
.' ~-1 . - , jrL)D,', L /- ..'> j

R;3ceived By ,/ (Please sign and print name) DatelTime Shipped Via Shipping #

UPS- Bus~ Fed-Ex - Hand - Other--

Work Authorized By (Please sign and print name) Remarks ::r,.... +'.0, I <, i" = D. o(~ <: c.... r-. ,J = 73~

I) rl ~ 6$ ,.", t''1.i. .l. -I:.- ~-: f .......l'I- .fI/~,d, t .. "' ..! H~.J. ~:.~

l.io'" if,o
J

SCOEPA00028155
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I I I I I r J 1 I I I I. I I I I I

©!J=fNiJhI·a CHAIN OF CUSTODY RECORD FOR NPDES cO~fi...·LIANCE BIOMONITORING

NPDES# Ship Samples to: CH2M HILL, Inc'.
Attention: Aquatic Toxicology Laboratory
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Phone: (.50i) :),,'1) )C)D x~it.·Y4 • \
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TECHNICAL MEMORANDUM

PR.EPARED FOR: Wacker Siltronic, Inc., Portland, OR

PREPARED BY: Richard Raymond, CH2M HILL/CVa

COPIES: Jack Payne/IDC
Gary Hickman, CH2M HILL/CVa

DATE: April 18, 1995

SUBJECT: Mixing Zone Effluent Dilution Evaluation

PROJECT: OPE40520.AO

Scope

CHMHlll

This memorandum addresses the anticipated dilution of increased effluent flows from
Wacker Siltronic's outfall in the Willamette River, and assesses the potential for water qual
ity criteria compliance within a defined mixing zone.

Conclusion

Conditions near the outfall of the Wacker Siltronic plant are highly variable, especially near
the time of tidally induced current reversals in the Willamette River. Based on the probable
dilution predicted by the computer model UDKHDEN, Wacker Siltronic will meet the ambi
ent water quality criteria for chromium, fluoride, and temperature at the proposed average
and maximum plant flow (2.49 mgd and 4.64 mgd respectively) under the conditions
specified in NPDES Permit No. 101128 (DEQ file 93450). Sufficient dilution occurs at
critical conditions of river flow to meet applicable ambient water quality standards.

Based on the most recent chronic bioassay tests, Wacker Siltronic would meet the whole
effluent chronic toxicity criteria under some, but not all, of the combinations of discharge
volume and river velocity modeled during this study.

Approach

Effluent dilution was predicted using the hydrodynamic model UDKHDEN (Muellenhoff
et a1., 1985). UDKHDEN is a fully three-dimensional model that uses a fourth-order inte
gration routine along the centerline of the effluent plume to trace its position, centerline con
centration, and average dilution over time for submerged plumes from a single port or a
single row of multiple diffuser ports in either stagnant or flowing water. The model was run
in the "image" mode to enable continued simulation after the point at which the effluent
plume reached the river surface.

CVOR430/01LDOC
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Field data for use in the models was collected in the Willamette River in the vicinity of the
present outfall. Data were collected through one 12-hour tidal cycle. Data on effluent
quantity and quality was obtained from current records of Wacker Siltronic plant.

Results

Effluent Quality

Data on effluent quality was obtained from Wacker Siltronic Discharge Monitoring Reports
for November, 1994. Data relevant to ambient water quality criteria are summarized in
Table 1.

Table 1
Wacker Siltronic Effluent Water Quality'

Process Wastewater Outfall Discharge
Flow Cr (VI) Cr (total) Fluoride Flow Temp pH

Average 1,730 <0.01 0.02 6.4 599,000 68 >6.5
Maximum 3,225 <0.01 0.03 9.4 707,000 75 <9.0

Permit" 0.02 0.3 17.4 <6.5
Limits 0.05 1.0 32 85 >9.0
Water 0.016 1.7

Quality 0.011 0.210< 4" 9.0·
Criteria!

• All values in mg/L except flow, gallons per minute; pH, units; temperature, of.
b Top value is the monthly average limit, bottom value is the daily maximum limit except for

pH which must be between 6.5 and 9.0.
c Criterion depends on hardness; value is based on hardness of 100 mg/L as CaCO,.
d Based on drinking water standard.
c Must be between 6.5 and 9.0.
I Top value is the acute criterion, bottom value is the chronic criterion.

Recent bioassay test results are shown in Table 2. Wacker effluent showed acute toxicity at
100 percent concentration to fathead minnows in August, 1993 and to Ceriodaphnia in
August and October, 1994. In tests of chronic toxicity, the effluent showed no observable
effect (NOEC) at 6.25 percent effluent or less to Ceriodaphnia in August and October, 1994.

CYOR430/0J J.DOC 2
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Table 2
Effluent Toxicity (percent effluent)

Fathead Minnows Ceriodaphnia
7-dav Growth 7-day Survival Reproduction

Date 48 hr NOEC LC50 NOEC IC25 48 hr NOEC LC50 NOEC IC25
survival survival

19 Am: 93 F 25 42.4 25 63.9 P 50 79.6 25 45.5
28 Sen 93 P 50 70.7 25 49.3 P 50 70.7 50 43.5
16 Auz 94 P 50 70.7 50 55.5 F 25 28.6 f <6.25 2.64
13 Oct 94 F f6.25 15.1 f <6.25 1.89
13 Oct 94 f6.25 15.2
Note: P = Passed DEQ acute toxicity guidelines based on 100 percent effluent.

F = Failed DEQ acute toxicity guidelines based on 100 percent effluent.
f = Failed DEQ chronic toxicity guidelines based on 5:1 dilution in a mixing zone.

Field Measurements

Fieldwork for the mixing zone study took place on August 10, 1992, in conjunction with a
study performed for Elf Atochem, Inc. River current velocity readings were collected
throughout one 12-hour tidal cycle. Results of the velocity measurements are summarized in
Attachment 1. Flow in the Willamette River (measured at Salem) was 5,800 cubic feet per
second (cfs) on August 10, 1992. Typical summertime low flow in the Willamette is
approximately 6,000 cfs. River stage at Portland varied during the time of sampling from
2.6 feet at 7:00 a.m. (high stage was 4.1 feet at 4:00 a.m.) to a low stage of 0.3 feet at
3:00 p.m. and returned to 3.3 feet at 7:00 p.m. Results of the flow velocity measurements
were used as input values for the computer model UDKHDEN.

Current velocity, temperature, and conductivity were measured at several depths at interval'S
throughout the tidal cycle. Data collected in the field are summarized in Attachment 2.

Model Results

Details of the model runs are presented in graphical and tabular format in Attachment 3.
Model input conditions were as follows:

0 Effluent discharge 2.49 mgd, 4.64 mgd
0 Number of ports 1
0 Port diameter 24 inches
0 Port angle to flow 90° (perpendicular)
0 Effluent temperature 25°C
0 Water depth 11 meters (36 ft)
0 Current velocity 0,0.1,0.5, and 0.8 fps

Available Dilution. TIIe plume from Wacker Siltronic reaches the surface relatively quickly
because it is warmer than the receiving water. The model UDKHDEN does not ordinarily
predict dilution beyond the point that the plume surfaces. However, by using the "image"

CVOR430/011.DOC 3
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method the model can be used to predict dilution beyond the point of plume surfacing. In
this method the surface and bottom of the receiving stream are treated as adjacent ports dis
charging a volume equivalent to that from the modeled outfall. This basically tips the model
on its side so that when the plume surfaces, it is treated as adjacent plumes merging. The
model then continues to predict dilution downstream.

It is our experience that dilution predicted by UDKHDEN using the image solution corre
sponds closely to dilution measured using dye studies (Davis, 1989). Because of this we
have chosen an intermediate value predicted by UDKHDEN as most representative of the
probable dilution that occurs in the mixing zone at the Wacker Siltronic plant outfall.

The conditions for modeling were chosen to provide the most conservative realistic boundary
conditions for the outfall. Four cases were modeled based on the field data; river current
velocity of 0, 0.1, 0.5, and 0.8 fps. Model results are summarized in Table 3.

Table 3
Summary of Model Dilution Results at Various Distances Downstream

from Discharge Port

Dilution (0/0.)
2.49 mgd 4.64mgd

Current 5 ft" 10 ft 50 ftb 100 ft 5 ft 10 ft 50 ft 100 ft
Velocity

Ofns 1.4 2 26 27 1.5 2 27 28
0.1 fns 5.7 12 65 78 6.7 12 69 82
0.5 fps 4.5 10.5 39 75 3 14 40 78
0.8 fus 4.8 25 35 65 4 10 36 68

'Edge of zone of initial dilution for mixing zone.
~dge of mixing zone.

For purposes of interpretation in bioassay test results, the dilution values in Table 3 are pre
sented in Table 4 as percent effluent.

Table 4
Summary of Dilution Results as Percent Effluent

Dilution (Percent Emuent)
2.49 mzd 4.64mgd

Current 5 ft 10 ft 50 ft 100 ft 5 ft 10 ft 50 ft 100 £t
Velocity

Ofps 70 50 4 4 67 50 4 4
0.1 Cps 18 8 2 1 15 8 2 1
0.5 fns 22 9 3 1 33 7 2 1
0.8 Cps 21 4 3 2 25 10 3 1

CVOR430/OII.DOC 4

._--_ .. ~~-_._----~-

scoEPA00028160



Water Quality Criteria

Water quality standards applicable to the Willamette River at Portland are described in
OAR 340-41-442 (a copy is included in Attachment 4). The water quality constituents most
likely to be affected by the Wacker Siltronic effluent include fluoride, chromium, tempera
ture, and chronic toxicity.

Fluoride. There is no ambient water quality criterion for fluoride. For this analysis the safe
drinking water maximum contaminant level was used.

Chromium. The freshwater ambient criterion for exposure to chromium varies with the
oxidation state of the element. For chromium VI the chronic limit is 0.011 mg/L and the
acute limit is 0.016 mg/L. For chromium III the chronic limit is 0.210 mg/L and the acute
limit is 1.7 mg/L at a hardness of 100 mg/L measured as CaC03• This value was used for the
determination of total chromium concentration compliance for this analysis.

Temperature. The current standard for the Willamette River at Portland allows for no
increase in temperature outside the mixing zone when the river temperature is greater than
70°F (21QC), a ccndition that usually exists during the period of critical river flow. The
temperature standard is currently under review as part of the triennial review process and
will probably be modified in the near future. It is not possible to know exactly what the new
standard will be.

Water Quality Criteria Compliance Evaluation

Required Dilution. The dilution of the effluent required within the mixing zone to meet
current ambient water quality criteria for chronic effects is presented in Table 5.

The greatest dilution of Wacker Siltronic effluent required to meet chemical specific water
quality criteria at the edge of the current mixing zone is 25 percent effluent (Q/<Jo=4) WHile
the least dilution available at the edge of the mixing zone under the conditions modeled was
4 percent (Q/~=26). Wacker Siltronic effluent at the proposed flow rates and critical river
flow will meet the ambient water quality criteria for chromium and fluoride.

Toxicity. Based on the most recent bioassay tests (October, 1994) Wacker Siltronic would
require a dilution of 52 (1.89 percent effluent) at the edge of the mixing ZONe to meet the
chronic toxicity criterion. This dilution is achieved in the current mixing zone at the pro
jected effluent flows only at river velocity of 0.1 fps. At lower velocity insufficient dilution
occurs, and at higher velocity the plume moves beyond the mixing zone too rapidly for ade
quate dilution to OCCI!lr. Based on earlier toxicity results, a dilution of only 2.4 (43 percent
effluent) would be required. This dilution is met for all conditions.

To meet acute toxicity criteria in the current ZID under the most stringent conditions (0.0 fps
river velocity) would require no toxicity in 70 percent effluent. The bioassay data are not
complete enough to establish if this condition can be met.

CVOR430/01I.DOC 5
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Temperature. Oregon Administrative Rules permit no measurable increase in temperature
outside the mixing zone when the Willamette River temperature is greater than 700P in the
Portland Harbor.

The instantaneous excess plume centerline temperature (DTCL) can be calculated as

T -T
c1 eo

DTCL=
T-T

o .0

Where To is the initial discharge temperature, DTCL is the excess temperature at the plume
centerline, T.

o
is the initial ambient temperature, and TCI is the instantaneous plume centerline

temperature. For a discharge temperature of 25°C and an ambient temperature of 20°C, the
excess temperature at the plume centerline at the edge of the mixing zone is predicted by the
model to be between 0.13 and 0.65°C depending on effluent flow and river velocity. Aver
aged over the entire plume this would be approximately 0.07 to 0.32'°C. At 100 feet from
the outfall, the predicted change is less than 0.1DC. This is a small increase that probably
could not be reliably detected in the field, and thus would not violate the temperature
standard.

Table 5
Dilution Required to Meet Chronic Ambient Water Quality Criteria

Required Dilution at Maximum Value
Parameter Water Quality At 1994 Value At 1993 Value

Criteria
(mg/L)

Chromium (VI)
Chronic 0.011 a 4
Acute 0.16 a -

Chromium (total)
Chronic 0.210' 0 0
Acute 1.7 0 -

Fluoride 4b 2.3 a
Toxicity

Chronic None outside 52c 2.T
Zone

'Value depends on hardness, 100 mg/L as CaC01 is used.
"Based on drinking water standard.
'Based on IC, value.

CVOR430/011.DOC 6
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Attachment 1

Current Direction and Velocity Data for the Willamette River
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River Velocities
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Attachment 2

Field Data from Willamette River near Wacker Siltronic Discharge
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Willamette River Data

~
I

10-Aug-93 I

----t-----~-~
Site 1, 10:15 Site 5, 11 :57 Site 8,12:56 Site 13, 14:25

Depth Cond Temp - Depth Cond Temp Depth Cond Temp Depth Cond Temp

0 160 23,2 0 132 23,5 0 158 24,2 0 128 24,8

3 175 23,2 3 132 23.5 5 151 24.0 6 140 24.5

6 195 23.2 6 130 23.2 10 140 23.8 12 120 24.0
9 200 23.0 9 124 23.2 15 130 23.5 18 135 23.9

12 210 23.2 12 120 23.0 20 130 23.5 24 160 23.5
15 210 23.2 15 118 23.0 --f----~ -~

18 200 23.0

~-

--
Site 1, 15:35 Site 5, 16:26 Site 8,16:50 Site 13, 17:34

Depth Cond Temp Depth Cond Temp Depth Cond Temp Depth Cond Temp
0 130 24.5 0 145 24.2 0 190 24.8 0 140 24.2

------------~---,----~-----

4 135 24,5 4 140 24.2 5 150 24.2 5 138 24,2
8 134 24.0 8 140 24.0 10 145 23,8 10 138 24.0

12 135 23,9 12 165 24.0 15 130 23.2 15 155 23,5
16 138 23.8 16 170 24.0 20 125 23,0 20 160 23.5

25 135 23.5

WI LLDATA.XLS 2/3/9410:12 Page 1 of 1
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Wacker Siltronic Future Average Flows
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Wacker Siltronic Maximum Future Flows
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OREGON ADMINISTRATIVE RULES
CHAPTER 340, DIVISION 41 DEPARTMENT OF ENVIRONMENTAL QUAUTY

\

(B) Avoid overlap with any other mixing zones
to the extent possible and be less than the total
stream width as necessary to allow passage of fish
and other aquatic organisms;

(C! Minimize adverse effects on the indigenous
biological community especially when species are
present that warrant special protection for their
economic importance, tribal significance, ecological
uniqueness, or for other SImilar reasons as
determined by the Department and does not block
the free passage of aquatic life;

(D) Not threaten public health;
(E) Minimize adverse effects on other

designated beneficial uses outside the mixing zone.
(d) The Department may request the applicant

of a permitted discharge for which a mixing zone is
required, to submit all information necessary to
define a mixing zone, such as:

(A) Type of operation to be conducted;
(B) Characteristics of effluent flow rates and

composition;
(C) Characteristics of low flows of receiving

waters;
(D) Description of potential environmental

effects;
(E) Proposed design for outfall structures.
(e) The Department may, as necessary, require

mixing zone monitoring studies and/or bioassays to
be conducted to evaluate water quality or biological
status within and outside the mixing zone
bound~; .

CD The Department may change mixing zone
limits or reqwre the relocation of an outfall if it
determines that the water quality within the
mixing zone adversely affects any existing
beneficial uses in the receiving waters.

(5) Testing methods: The analytical testing
methods for determining compliance with the water
quality standards contained 10 this rule shall be in
accordance with the most recent edition of
Standard Methods for the Examination of
Water and Waste Water published jointly by
the American Public Health Association,
American Water Works Association, and Water
Pollution Control Federation, unless the
Department has published an applicable
superseding method, in which case testing shall be
In accordance with the superseding method;
provided, however, that testing in accordance with
an alternative method shall comply with this rule if
the Department has published the method or has
approved the method In writing.

[Publication.: The pub lic at ie nt s ) referred to or
incorporated by referencil in this rule are available from the
Department of Environmental Quality. I

Stat. Auth.: ORS 468B.035 & 468.735
Hiat.; DEQ 128, f. & ef. 1-21-77; DEQ 1-1980, f. & ei 1-9-80;
DEQ 18-1987, f. & ef. 9-4-87; DEQ 14-1991, f. & cert, ef. 8
13-91; DEQ 17-1992, f. & cert. ef. 8·7-92 (and corrected 8
13-92)

Minimum Design Criteria tor Treatment and
Control of Wastes

340-41·375 Subject to the implementation
p~ogram set forth in OAR 340-41-120, prior to
disc~arge of any waste from any new or modified
facility to any waters of the Rogue River Basin,
such wastes shall be treated and controlled in

facilities designed ill accordance with the following
minimum criteria .. (In designing treatment
facilities, average conditions and a normal range of
variability are generally used in establishing design
criteria. A facility once completed and placed 10
operation should operate at or near the design limit
most of the time but may operate below the. design
criteria limit at times due to variables which are
unpredictable or uncontrollable. This is particularly
true for biological treatment facilities. The actual
operating limits are intended to be established by
permit pursuant to ORS 468.740 and recognize that
the actual performance level may at times be less
than the design criteri.a.):

(1) Sewage wastes:
(a) Dunng periods of low stream flows

(approximately May 1 to October 31): Treatment
resulting III monthly average effluent co ncen
trations not to exceed 10 mgll of BOD and 10 rng/l
of 5S or equivalent control;

(b) During the period of high stream flows
(approximately November 1 to Apri130): A
minimum of secondary treatment or equivalent
control and unless otherwise specifically authorized
by the Department, operation of all waste treat
ment and control facilities at maximum practicable
efficiency and effectiveness so as to minimize waste
discharges to public waters;

(e) Effluent BOD concentrations in m g/l ,
divided by the dilution factor (ratio of receiving
stream flow to effluent flow) shall not exceed one
unless otherwise approved by the EQC; .

(d) Sewage wastes shall be disinfected; after
treatment. equivalent to thorough mixing with
sufficient chlorine to provide a residual of at least 1
part per million after 60 minutes of contact time
unless otherwise specifically authorized by permit;

(e) Positive protection shall be provided to
prevent bypassing raw or inadequately treated
sewage to public waters unless otherwise approved
by the Department where elirnmarion of inflow and
infiltration would be necessary but not presently
practicable;

d) More stringent waste treatment and control
requirements may be imposed where special
conditions may require.

(2) Industrial wastes:
(a) After maximum practicable inplant control,

a minimum. of secondary treatment or equivalent
control (reduction of suspended solids and org-anic
material where present in significant quantities,
effective disinfection where bacterial organisms of
public health significance are present~ and control
of toxic or other deleterious substances);

(b) Specific industrial waste treatment
requirements shall be determined on an individual
basis in accordance with the provisions of this plan,
applicable federal requirements, and the following:

(A) The uses which are or may likely be made of
the receiving stream; .

(B) The size and nature of flow of the receiving
stream'

(C)' The quantity and quality of wastes to be
treated; and

(D) The presence or absence of other sources of
pollution on the same watershed.

(c) Where industrial, commercial, or agricul
tural effiuents contain significant quantities of
potentially toxic elements, treatment requirements
shall be determined utilizing appropriate bioassays;

27 - Div. 41

---~-----~~---._---------

(May, 1994)
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OREGON ADMINISTRATIVE RULES
CHAPTER 340, DIVISION 41 - DEPARTMENT OF ENVIRONMENTAL QUAUTY

Low-Flow Season
Approximately

May 1 through November 30·

Instream Five-Day
A:mmOma Nitrogen Biochemical Oxygen Total Phosphorus
Nitrogen as N (mgfll (Demand (mgl1)f as P (mgfll

_ (d) Industrial cooling waters con t ai n in g
·~~ificant heat loads shall be subjected to
offatr ea m cooling or heat recovery prior to
diacha~ to public waters;

(e) ositive protection shall be provided to
preYent bypassing of raw or inadequately treated
industrial wastes to any public waters;

(0 Facilities shall be provided to prevent and
contain spills of potentially toxic or hazardous
materials and a positive program for containment
and; cleanup of such spills should they occur shall
be-developed and maintained.

Stat. Auth.: DRS Ch. 468
Hist.: DEQ 128, f. & ef. 1-21-77

Special Policies and Guidelines
340-41-385 In order to improve water quality

within the Bear Creek subbasin to meet existing
water quality standards for dissolved oxygen and
oH.. the following special rules for total maximum
aally loads, waste load allocations, load allocations,
amtprogram plans are established.

(1) After the completion of wastewater control
facilities and program plans approved by the
Commission under this rule and no later than
December 31, 1994, unless otherwise modified by
program plans no activities shall be allowed and no
wastewater shall be discharged to Bear Creek or its
tributaries without the authorization of the
Commission that cause the following parameters to
be-exceeded in Bear Creek: Stat. Auth.; ORS 4Q.710 & 468. 735

Hist.: DEQ 17·1989. t. & C2rt. eL 7-31..89; DEQ 40-1990. t.
& cert. ef. 11-15-90

Stat. Auth.. ORS Ch. -468
Hist.: DEQ 128. f. .k ei: 1-21-77

WillaDlette Basin

Beneficial Water Uses to be Pl:oteeted
340-U-442 Water quality in the WiUamette

River Basin (see Figures 1 and 7) shall be
managed to protect the recognized beneficial uses
as indicated in Table 6.

(3) Before October 21, 1989, the City of Ashland
shall submit to the Department a program plan and
time sched.ule descnbln~f;and when they will
modify their sewerage . to comply with this
rule and all other applicable rules regulating waste
discharges;

(4) Before May 25.l:_~~.::...the .industries
permitted for log pond ~i?t:, BOIse Cascade
Corporation, Kogap Manufacturing Company, and
Medford Corporation shall submit program plans to
the Department describing how and when they will
modify their operations to comply with this rule
and all other applicable rules regulating waste
discharge;

(5) Before June 1. 1992, Jackson County and
the incorporated cities within the Bear Creek
subbasin shall submit to the Department a
program plan for controlling urban runoff within
their respective jurisdictions to comply WIth these
rules; .

(6) Before June 1. 1992. the Departments of
Forestry and Agriculture shall su b rn i t to the
Department program plans for achieving specified
load allocations of state and private forest lands
and agricultural lands respectively;

(7) Program plans shall be reviewed and
approved by the Commission. All proposed final
program plans shall be subject to public comment
and hearing prior to consideration for approval by
the Commission.

0:08

High Flow Season
Approximately

Deeember 1 through April 30·

3.00.25

(2) The Department shall before September 30
lIDlO. distribute initial waste load and load
<ill~tion8 to point and nonpoint sources in the
fumin ..These loads are interim and may be
Jtmi:istnbuted upon conclusion of the approved
:JlIIlID8T3ID plans;

IAailJlllll68ured at the Valle,. Vi_ Road Sampling Site. For the
purpaees of waste load allocations, the biochemical oxygen
dl2l2liWld is calculated as the ammonia concentration multiplied
by.4.,35 and added to the measured effluent biochemical oxygen
ciemaDd.
2Median value as meuured at the Kirtiand Road sampling site.
~ dates fot" complying with thia rule may be conditioned
OD,phyaical conditionfl, such sa now and temperature. of the
~ stream and shall be speciiied in individual permits or
t::ilIIIOrandums of understanding issued by the Department.

Ammonia Nitrogen
Nitrogen lUI N (mgil)

1.0

Instream Five-Day
BiochemicaJ Oxygen
Demand (lDIf1~

2.5

Water Quality StaDdanis Not to be Exceeded
(To be Adopted Punaaai to ORS 468.735 and
Enforceable Pursaaat to ORS 468.720,468.990,
and 468.992)

340.41-445 (1) Notwithstanding the water
quality standards contained below, the highest and
best practicable treatment and/or control of wastes

lactivities, and flows shaIl in ~ery case belrovidea
so as to maintain dissolved oxygen an overall
water quality at the highest possible levels and
water temperatures. coliform bacteria Concen
trations, dissolved chemical substances, toxic
materials. radioactivity, turbidities. color, odor, and
other deleterious factors at the lowest possible
levels.

(2) No wastes shall be discharged and no
activities shall be CI::lDdad:ed which either alone or
in combination with other wastes or activities will
cause violation of tblt foilO'lring standards in. the
waters of the W"illameue River Basin:

(a) Disaolved ca.W (00):
(A) Multnom ChaDDel and main stem
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)

.~

Willamette River from mouth to the Willamette
Falls at Oregon City, river mile 26.6: The DO
concentrations shall not be less than 5 mg/l;

(B) Main stem Willamette River from the
Willamette Falls to Newberg, river mile 50: The DO
concentrations shall not be less than 6 mg/l~r

(C) Main stem Willamette River from Newberg
to Salem, river mile 85: The DO concentrations
shall not be less than 7 mg/l;

(D) Main stem Willamette River from Salem to
confluence of Coast and Middle Forks, river mile
187: The DO concentrations shall not be less than
90 percent of saturation;

(E) All other Willamette Basin streams:
(i) Salmonid fish producing waters: The DO

concentration shall not be less than 90 percent of
saturation at seasonal low or less than 95 percent
of saturation in spawning areas during spawning
incubation, hatching, and fry stages of salmonid
fishes;

(ii) Non-Salmonid fish producing waters: The
DO concentration shall not be less than 6 mz/l.

(F) Columbia River (river mile 86 to 120): The
DO concentration shall not be less than 90 percent
of saturation.

(b) Temperature:
(A) Multnomah Channel and the mam stem

Willamette River from mouth to Newberg, river
mile 50: No measurable increases shall be allowed
outside of the assigned mixing zone, as measured
relative to a control point immediately upstream
from a discharge when stream temperatures are
70° F. or greater; or more than 0.5 0 F. increase due
to a single-source discharge when receiving water
temperatures are 69.5" F. or less; or more than 2" F.
increase due to all sources combined when stream
t~mperatures are 68" F. or less, except for
specifically limited duration activities which may
be authorized by DEQ under such conditions as
DEQ and the Department of Fish and Wildlife may
prescribe and which are necessary to accommodate
legitimate uses or activities where temperatures in
excess of this standard are unavoidable and all
practical preventive techniques have been applied
to minimize temperature rises. The Director shall
hold a public hearing when a request for an
exception to the terr:.6:.:;.ture standard for a
planned activity or dis e will in all probability
adversely affect the beneficial uses;

(B) Willamette River from Newberg to
confluence of Coast and Middle Forks, river mile
187: No measurable increases shall be allowed
outside of the assigned mixing zone, as measured
relative to a control point immediately upstream
from a discharge when. stream temperatures are
64° F. or greater; or more than 0.5° F. increase due
to a single-source discharge when receiving water
temperatures are 63.5· F. or less; or more than 2° F.
increase due to all sources combined when stream
temperatures are 62° F. or less, except for
specifically limited duration activities which may
be authorized by DEQ under such conditions as
DEQ and the Department of Fish and Wildlife may
prescribe and which are necessary to accommodate
Iegitimata uses or activities where temperatures in
excess of this standard are unavoidable and all
practical preventive techniques have been applied
to rmmmiza temperature rises. The Director shall
hold a .public hearing when a request for an
exceptIon to the temperature standard for a

planned activity or discharge will in all probability
adversely affect the beneficial uses;

(C) All other Wl1lamette Basin streams:
(i ) Salmonid fish producing waters: No

measurable increases shall be allowed outside of
the assigned mi:ring zone, as measured relative to a
control point immediately upstream from a
discharge when stream tem~ratures are 58° F. or
greater; or more than 0.5 F. increase due to a
single-source discharge when receiving water
temperatures are 57.5~ F.- or less; or more than 2" F.
increase due to all sources combined when stream
temperatures are 56" F. or less, except for
specifically limited duration activities which may
be authorized by DEQ under such conditions as
DEQ and the Department of Fish and Wildlife may
prescribe and which are necessary to accommodate
legitimate uses or activities where temperatures in
excess of this standard are unavoid abl e and all

. practical preventive techniques have been applied
to minimize temperature rises. The Director shall
hold a public hearing when a request for an excep
tion to the temperature standard for a planned
activity or discharge will in all probability
adversely affect the beneficial uses;

(ii) Non-Salmonid fish producing waters: 0/"0
measurable increases shall be allowed outside of
the assigned mixing zone, as measured relative to a
control point immediately upstream from a
discharge when stream temperatures are 64" F. or
greater; or more than 0.5 F. increase due to a
smgle-souree discharge when receiving water
temperatures are 63.5" F. or less; or more than 2" F.
increase due to all sources combined when stream
temperatures are 62" F. or less, except for
specifically limited duration activities which may
be authorized by DEQ under such, conditions as
DEQ and the Department of Fish and Wildlife may
prescribe and which are necessary to accommodate
legitimate uses or activities where temperatures in
excess of this standard are una voidable and all
practical preventive techniques have been applied
to minimize temperature rises. The Director shall
hold a public he ar i n g when a r e q u es t for an
exception to the temperature standard for a
planned activity or discharge W1l:} in all probability
adversely affect the beneficial uses.

(D) Columbia River: No measurable increases
shall be allowed outside of the assigned mixing
zone, as measured relative to a control point
immediately upstream from a discharge when
stream temperatures are 6W F. or greater: or more
than 0.5· F. increase due to a single-source
discharge when receiving water temperatures are
67.5 0 F. or less; or more than 2° F. increase due to
all sources combined when stream temperatures
are 66" F. or less, except for specifically limited
duration activities which may be authorized by
DEQ under such conditions as DEQ and the
Department of Fish and Wildlife may prescribe and
which are necessary to accommodate Legitimate
uses or activities where temperatures in excess of
this standard are unavoidable and all practical
preventive techniques have been applied to
minimize temperature rises. The Director shall
hold a public hearing when a request for an
exception to the t,17m;perature standard for a
planned activity or~ will in all probability
adversely affect the beneficial uses.

(c) TurbiditY (Nephelometric Turbidity Units,

,29· Div. 41
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NTU): No more than a .ten percent cumulative
increase in natural stream turbidities shall be
allowed, as measured relative to a control point
immediately upstream of the turbidity causing
.activity. However, limited duration activities
~ssary to address an emergency or to accorn
'lDodate essential dredging, construction or other
legitimate activities and which cause the standard
ltl0 'he exceeded may be authorized provided all
;~cable turbidity control techniques have been
applied and one of the following has been granted:

{A) Emergency activities: Approval coord~ated
%y DEQ WIth the Department of FISh and Wildlife
lutder conditions they may prescribe to accom
modate response to emergencies or to protect public
health and welfare;

(B) Dredging, Construction or other Legitimate
Activities: Permit or certification authorized under
terms of Section 401 or 404 (Permits and Licenses.
Federal Water Pollution Control Act) or OAR 141
is-lOO et seq. (Removal and Fill Permits, Division
of State Lands), with limitations and conditions
governing the activity set forth in the permit or
·Certificate. .

(d) pH (hydrogen ion concentration): pH values
shall not fall outside the following ranges:

(A) Columbia River: 7.0 - 8.5;
(B) All other basin waters: 6.5 - 8.5,
(e) Bacteria Standards:
(A) Effective upon filing and through June 30,

1995. Organisms of the coliform group where
associated with fecal sources (MPN or equivalent
MF using a representative number of samples),
Freshwaters: A log mean of 200 fecal coliform per
100 milliliters based on a minimum of five samples
in a 30-<iay period with no more than ten percent of
the samples in the 30-<iay period exceeding 400 per
100 ml. .

(B) Effective July 1 1995. Bacteria of the
coliform group associated with fecal sources and
bacteria of the enterococci group (MPN or equiva
lent membrane filtration using a representative
number of samples) shall not exceed the criteria
values descnbed 10 this parag-raph. However, the
Department may designate sj te-specific bacteria
·criteria on a case-by-case basis to protect beneficial
uses. Site specific values shall be described in and
included as part of a water quality management
plan. Freshwaters:· A geometric mean of 33
enterococci per 100 milliliters based on no fewer
than five samples, representative of seasonal
c:onditions, collected over a period of at least 30
days. No single sample should exceed 61 entero
c=:ci per 100 mI.

(f) Bacterial pollution or other condi tions
.~leterious to waters used for domestic purposes,
livestock. watering, irrigation, bathing, or shellfish
:OJrgation, or otherwise injurious to public health

not be allowed;
{g} 'D1e .liberation of dissolved gases, such as

c:mibO~ dioxide, hydrogen sulfide, or other gases, in
.:SlllffiClent quantities to cause objectionable odors or
'to be deleterious to fish or other aquatic life,
't12V1gation, recreation, or other reasonable uses
-.ade of such waters shall not be allowed;

(h) The development of fungi or other growths
'Uving a deleterious' effect on stream bottoms, fish
orr other aquati-c life, or which are injurious to
~~ recreation, or industry shall not be allowed;

h) The creation of tastes or odors or toxic or

other conditions that are deleterious to fish or other
aquatic life or affect the potability of drinking
water or the palatability of fish or shellfish shall
not be allowed;

(j) The formation of appr-eci.abl e bo ttom or
sludge deposits or thef~ of any organic or
inorganic deposits deletenous to fish or oth er
aquatic life 0h~f?uri0U8 to public health, recreation,
or industry s not be allow~

(k) Objectionable discoioratioe, scum. oily sleek
or floating solids, or coating of aquatic life with oil
films shall not be allowed.;

(l) Aesthetic conditions offensive to the human
senses of sight, taste, smell, or touch shall not be
allowed;

(m ) Radioisotope concentrations shall not
exceed maximum perm.issible concentrations
(MPC's) in drinking water, edible fishes or shell
fishes, wildlife, irrigated crops, livestock and dairy
products, or pose an external radiation hazard;

(n) The concentration of total dissolved gas
relative to atmospheric pressure at the pomt of
sample collection shall not exceed 110 percent of
saturation, except when stream flow exceeds the
ten-year, seven-day average flood. However, for
Hatchery receiving waters and waters of less than
two feet in depth, the concentration of total
dissolved gas relative to atmospheric pressure at
the point of sample collection shall not exceed 105
percent of saturation;

(0) Total Dissolved Solids: Guide concentrations
listed below shall not be exceeded unless otherwise
specifically authorized by DEQ upon such
conditions as it may deem necessary to carry out
the general intent of this plan and to protect the
beneficial uses set forth in OAR 340-41-442:

(A) Columbia River " 500.0 mgll;
(B) Wiliamette River and Tributaries. 100.0 mgfl.
(p) Toxic Substances:
(A) Toxic substances shall not be introduced

above natural background levels in the waters of
the state in- amounts, concentr-atrons, or cornb i
nations which may be harmful, may chemically
change to harmful forms in the environment. or
may accumulate in sediments or bioaccumulare in
aquatic life or wildlife to levels that adversely affect
public health, safety, or welfare; aquatic life;
wildlife; or other designated beneficial uses;

(B) Levels of toDc subetaDc:es shall not exceed
the criteria listed in TAble 20 which were based on
criteria established by EPA and published in
Quality Criteria (Olt Water (1986). unless
otherwise noted;

(C) The criteria in~pb (B) of this subsec
tion shall apply unless data frOm scientifically valid
studies demonstrate that the most sensitive
designated beneficial uses will not be adversely
affected by exceeding a criterion or that a more
restrictive criterion is warranted to p r ot ect
beneficial uses, as accepted by the Department on a
site specific basis. Where no pobUshed EPA criteria
exist for a toxic substance, public health advisories
and other published scientific literature may be
considered. and used, if appropriate, to set guidance
values;

(D) Bio-assessment studies such lUI laboratory
bicassays or instream measurements of indigenous
biological communities, !hall be conducted, as the
Department deems necessary, to monitor the
toxicity of complex emueB~ other suspected

)

i--.
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_";.,0"./

Ofiny. 1994) 30 - Div. 41

--~~-------_ _ .._-~_ _--_._------ .. - - -- ---._-,

scoEPA00028177



OREGON ADMINISTRATIVE RULES
CHAPTER 340, DMSION 41 DEPARTMENT OF ENVIRONlYfENTAL QUALlIT

discharges or chemical substances without numeric
criteria, to aquatic life. These studies'lroperly
conducted in accordance with standar testing
procedures, may be considered as scientifically
valid data for the. purposes of paragraph (C) of this
subsection. If toxicity occurs, the Department shall
evaluate and implement measures necessary to
reduce toxicity on a case-by-case basis.

(3) Where the natural quality parameters of
waters of the Willamette River Basln are outside
the numerical limits of the above assigned water
quality standards, the natural water quality shall
be the standard.

(4) Mixing zones:
(a) The Department may allow a designated

portion of a receiving water to serve as a zone of
dilution for wastewaters and receiving waters to
mix thoroughly and this zone will be defined as a
InlXll\g zone'

(b) The Department may suspend all or part of
the water quality standards, or set less restrictive
standards" in the defined mixing zone, provided
that the following conditions are met:

(A) The water within the mixing zone shall be
free of:

(i) Materials in concentrations that will cause
acute toxicity to aquatic life as measured by a
D.epartment approved bioassay method. Acute
toxicity is lethality to aquatic life as measured by a
significant difference in lethal concantr atron
between the control and 100 percent effluent in an
acute bioassay test. Lethality in 100 percent
effluent may be allowed due to ammania and
chlorine only when it is demonstrated on a case-by
case basis that immediate dilution of the effluent
within the mixing zone reduces toxicity below
lethal concentrations. The Department may on a
case-by-case basis establish a zone of immediate
dilution if appropriate for other parametera;

(ii) Materials that will settle to form objection
able deposits;

(iii) Floating debris, oil, scum, or other
materials that cause nuisance conditions;

(iv) Substances in concentrations that produce
deleterious amounts of fungal or bacteria!
growths.

(B) The water outside the boundary of the
mixing zone shall:

(i) Be free of materials in concentrations that
wrll ~au~e chronic (sublethal) toxicity. Chronic
toxicity IS measured as the concentr-ation that
causes long-term sublethal effects, such as
significantly impaired growth or reproduction in
aquatic organisms, during a testing period based on
te~t species life cycle. Procedures and end points
will be specified by the Department in wastewater
discharge permits;

(ii) Meet all other water quality standards
under normal annual low flow conditions.

(c) The limits of the mixing zone shall be
described in the wastewater discharge permit. In
determining the location, surface area, and volume
of a mixing zone area, the Department may use
appropriate mixing zone guidelines to assess the
blOlogi.cal, physical, and chemical character of
reCe1vIng waters, and effluent, and the most
~ppropriate placement of the outfall, to protect
Instrear;t water quali ty public health, and other
benefic1al uses. Based on receiving water and
effluent characteristics, the Department shall

define a mixing zone in the immediate area of a
wastewater discharge to:

(A) Be as small as feasible;
(B) Avoid overlap with any other mixing zones

to the extent possible and be less than the total
stream width as necessary to allow passage of fish
and other aquatic organisms; . .

(C) Minimize adverse effects on the indigenous
biological community especially when species an
present that warrant special protection for their
economic importance, tnbal significance, ecological
uniqueness, or for other SImilar reasons as
determined by the Department and does not block
the free passage of aquatic life;

(0) Not threaten public health;
(E) Mi n i m iz e adverse effects on other

designated beneficial uses outside the mixing zone.
(d) The Department may request the applicant

of a permitted discharge for which a mixing zone is
required, to submit all information necessary to
define a mixing zone, such as:

(A) Type of operation to be conducted;
(B) Characteristics of effluent flow rates and

composition; . .
(C) Characteristics of low flows of receiving

waters;
(D) Descr-i pt io.n of pot en ti.ai environmental

effects; -
(E) Proposed design for outfall structures.
(e) The Department may, as necessary, .require

mixing zone monitoring studies and/or bioassays to
be conducted to evaluate water quality or biological
status within and outside the m i xi n g zone
boundary;

(f) The Department may change mixing zone
limits or require the relocation of an outfall if it
determines that the water quality WIthin the
mixing zone adversely affects any existing
beneficial uses in the receiving waters.

(5) Testing methods: The analytical testing
methods for determining compliance with the water
quality standards contained In this rule shall be in
accordance with the most recent edition of
Standard Methods for the Examination of
Water and Waste Water published jointly by
the American Public Health Association,
American Water Works Association, and Water
Pollution Control Federation, u nl e s.s the
Department has published an applicable super
seding method, in which case testing shall be in
accordance with the superseding method; provided,
however, that testing in accordance with an
alternative method shall comply with this rule if
the Department has published the method or has
approved the method in writing.

[PublicatioDs: The p u b l i c a t io.nt s ) ref'e r r ed to o r
incorporated by reference in this rule are avaiiable from the
Department of Environmental Quality. I

Stat. Auth.: ORS 468B.035 & 468.735
Hist.: DEQ 128, f. & ef. 1-21-77; DEQ 10 t980, f. & ef. 1"9·80;
DEQ 18-1987, f. &: ef. 9-4-87; DEQ 14-1991, f. & cert, ef. 8
13-91; DEQ 17-1992, ( & cert, ef. 8-7-92 (and corrected 8
13-92)

Minimum Design Criteria for Treatment and
Control of Wastes

340-41-456 Subject to the implementation
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, program set forth in OAR 340-41-120, prior to
discharge of any wastes from any new or modified
facility to any waters of the Willamette River
Basin, such wastes shall be treated and controlled
innfacilities designed in accordance with the
following minimum criteria. (In designing treat
ment facilities

1
average conditions and a normal

r~e of variability are generally used in estab-
, lishmng design criteria. A facility once completed

aaddplaced in operation should operate at or near
the design limit most of the time but may operate
below the design criteria limit at times due to
variabl es which are unpredictable or u n co n
trollable. This is particularly true for biological
treatment facilities. The actual operating limits are
intended to be established by permit pursuant to
ORS 468.740 and recognize that the actual
performance level may at times be less than the
design criteria).

(1) Sewage wastes:
(a) Willamette River and tributaries except

TUalatin River Subbasin:
(A) During periods 'of low stream flaws (approxi

mately May 1 to October 31): Treatment resulting
in monthly average effluent concentra-tions not to
exceed 10 mg/l of BOD and 10 mgll of SS or
equivalent control;

(B) During the period of high stream flows
(approximately November 1 to April 30): A
minimum of secondary treatment or equivalent
control and unless otherwise specifically authorized
by the Department, operation of all waste treat
ment and control facilities at maximum practical
efficiency and effectiveness so as to minimize waste
discharges to public waters.

(b) Main stem Tualatin River from mouth to
Gaston (river mile 0 to 65):

(A) During periods of low stream flows
(approximately May 1 to October 31): Treatment
resulting in monthly average effluent concentra
tions not to exceed 10 mgl1 of BOD and 10 mg/l of
S5 or equivalent control:

(B) During the period of high stream flows
(approximately November 1 to April 30): Treatment
resulting in monthly average effluent concentra
tions not to exceed 20 mg/l of 1300 and 20 mg/l of
SS or equivalent control.

(c) Main stem Tualatin River above Gaston
(river mile 65) and all tributaries to the Tualatin
River: Treatment resulting in monthly averags
eflluent concentrations not to exceed 5 mgll of BOD
and 5 mRil of SS OJ' equivalent control;

(d) Tualatin River Subbasin: The dissolved
oxygen revel in the discharged effluents shall not be
less than 6 mg/l;

(e) Main stem Columbia River:
(A) During summer (May 1 to October 31):

Treatment resulting in monthly average effluent
roncentJ:ations not to exceed 20 mgll of BOD and 20
mg:t1 o£ SS or equivalent control;

. (B)) lIhiring winter (November 1 to April 30): A
mUllmum of secondary treatment or equivalent
mntrol and unless otherwise specifically authorized
by the IDepartillent, operation of all waste treat
men~ and control facilities at maximum practicable
effictency and effectiveness so as to minimize waste
ciiscllaril!s to public waters.

(fJlErfnuent BOD concentrations in mgt1, divided
by,~ dilution factor (ratio of receiving stream flow
8:DJ etIlflrnaat flow) shall not exceed one unless

otherwise specifically approved by the Environ
mental Quality Commission;

(g) Sewage wastes shall be disinfected, after
treatment, equivalent to thorou gh rmxi ng WIth
sufficient chlorine to provide a residual of at least
one part per million after 60 minutes of contact
time unless otherwise specifically authonzed by
permit;

(h) Positive protection shall be provided to
prevent bypassing raw or inadequately treated
sewage to public waters unless otherwise approved
by the Department where elimination of inflow and
infiltration would be necessary but not presently
practicable;

(1) More stringent waste treatment and control
r eq u.ir e m e n ts may be imposed where special
conditions may require.

(2) Industrial wastes:
(a) After maximum practicable inplant control,

a minimum of secondary treatment or equivalent
control (reduction of suspended solids and organic
material where present in significant quantities,
effective disinfection where bacterial orgamsms of
public health significance are present, and control
of toxic or other aeleterious substances l;

(b ) Specific industrial waste treatment
requirements shall be determined on an individual
basis in accordance with the provisions of this plan,
applicable federal requirements, and the following:

(A) The uses which are or may likely be made of
the receiving stream;

(B) The size and nature of flow of the receiving
stream;

(e) The quantity and quality of wastes to be
treated; and

(D) The presence or absence of other sources of
pollution on the same watershed.

(c) Where industrial. commercial, or agricul
tural effluents contain significant quantities of
potentially toxic elements, treatment requirements
shall be determined utilizing appropriate bioassays:

(dl Industrial cooling waters con t a i n i n g
significant heat loads sharI be subjected to
o ffs t r e a m cao l i n g or heat recovery prior to
discharge to public waters;

(e) Positive protection shall be provided to
prevent bypassing of raw or inadequately treated
industrial wastes to any public waters;

(D Facilities shall be- pl'O'rided to prevent and
contain spills of potentially toxic or hazardous
materials and a positiYe program for containment
and cleanup of such spillS should they occur shall
be developed and maintained.

(3) Nonpoint source pollution control in the
Tualatin RIver subbasin and lands draining to
Oswego Lake:

(a) Subsection (3)(&) of this rule shall apply to
any new land development within the Tualatin
River and Oswego Lake subbasins, except those
developments with application dates pri or to
JanUMj' 1 1990. The application date shall be the
date on which a complete application for develop
ment approval is receiYed by the local jurisdiction
in accordance with the regulations of the local
jurisdiction;

(b) For land development, no preliminary plat,
site plant' permit or public works project shall be
approvea by any jurisdiction in these subbasins
unless the condicioas of the plat permit or plan
approval includes lUI erosion control plan

~""'''''''
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PROGRAM UDKHDEN - V:2.7
SOLUTION TO MULTIPLE BUOYANT DISCHARGE PROBLEM WITH
AMBIENT CURRENTS AND VERTICAL GRADIENTS. MAY 1994

UDKHDEN Version 2.7 (5-14-94)
UNIVERSAL DATA FILE: wacker.in
CASE 1.0. Wacker Siltronics - average future flow - image method- zero current

DISCHARGE= 0.3330CU-M/S * TEMPERATURE= 25.00-C * SALINITY= O.OOO-PPT
DIA-M= 0.6090 * NO. OF PORTS= 3 * SPACING= 6.10-M * DEPTH= 20.00-M
VERTICAL ANGLE = -5.00 * HORIZONTAL ANGLE 0.00

AMBIENT
DEPTH (M)

0.00
30.00

STRATIFICATION
TEMP (e)

20.00
20.00

PROFILE
SALINITY (PPT)

0.00
0.00

DENSITY (G/CM3) VELOCITY (M/S)
0:99827 0.000
0.99827 0.000

FROUDE NO= 4.57.
STARTING LENGTH=

PORT SPACING/PORT DIA=
3.519

10.01

ALL LENGTHS ARE IN METERS. FIRST LINE ARE INITIAL CONDITIONS.
X Y Z DIAM. DRHO DTCL DSCL DILUTION

0.00 0.00 0.00 0.61 1.000 1.000 1.000 1. 00
3.53 0.00 0.30 1. 70 0.957 0.961 0.961 2.00
7.29 0.00 3.22 4.44 0.261 0.283 0.283 6.81

PLUMES MERGING

9.37 0.00 7.60 6.48 0.134 0.147 0.147 13.08
10.67 0.00 12.30 7.60 0.094 0.104 0.104 18.55
11.61 0.00 17.08 8.54 0.072 0.080 0.080 23.72
DILUTION= 26.63

- --~.--_.-._---_.-----
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PROGRAM UDKHDEN - V:2.7
SOLUTION TO MULTIPLE BUOYANT DISCHARGE PROBLEM WITH
AMBIENT CURRENTS AND VERTICAL GRADIENTS. MAY 1994

UDKHDEN Version 2.7 (5-14-94)
UNIVERSAL DATA FILE: wacker.in
CASE I.D. Wacker Siltronics - average future flo~ - image method- .1 ft/s

DISCHARGE~ 0.3330CU-M/S * TEMPERATURE= 25.00-C * SALINITY~ O.OOO-PPT
DIA-M~ 0.6090 * NO. OF PORTS= 3 * SPACING= 6.10-M * DEPTH= 20.00-M
VERTICAL ANGLE ~ -5.00 * HORIZONTAL ANGLE 0.00

AMBIENT
DEPTH (M)

0.00
30.00

STRATIFICATION
TEMP (Cl

20.00
20.00

PROFILE
SALINITY (PPT)

0.00
0.00

DENSITY (G/CM3) VELOCITY (M/S)
0.99827 0.030
0.99827 0.030

FROUDE NO= 4.57,
STARTING LENGTH=

PORT SPACING/PORT DIA=
2.431

10.01

ALL LENGTHS ARE IN METERS. FIRST LINE ARE INITIAL CONDITIONS.
X Y Z DIAM. DRHO DTCL DSCL DILUTION

0.00
2.43

0.00
0.08

0.00
0.07

0.61
1. 67

1. 000
0.987

1.000
0.989

1.000
0.989

1. 00
1. 98

PLUMES MERGING

5.73 2.04 2.64 7.22 0.141 0.155 0.155 15.58
6.78 5.33 6.06 10.99 0.062 0.069 0.069 28.94
7.29 8.71 9.52 15.10 0.036 0.041 0.041 41.41
7.63 12.11 13.00 19.18 0.028 0.031 0.031 53.68
7.87 15.52 16.46 23.30 0.023 0.025 0.025 65.90
8.06 18.95 19.93 27.44 0.019 0.021 0.021 78.10

DILUTION= 78.36

____ 0 ~ _
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PROGRAM UDKHDEN - V:2.7
SOLUTION TO MULTIPLE BUOYANT DISCHARGE PROBLEM WITH
AMBIENT CURRENTS AND VERTICAL GRADIENTS. MAY 1994

UDKHDEN Version 2.7 (5-14-94)
UNIVERSAL DATA FILE: wacker.in
CASE I.D. Wacker Siltronics - average future flow - image method - .5 ft/s

DISCHARGE= 0.3330CU-M/S * TEMPERATURE= 25.00-C * SALINITY= O.OOO-PPT
DIA-M= 0.609.0 * NO. OF PORTS= 3 * SPACING= 6.10-M * DEPTH= 20. OO-M
VERTICAL ANGLE = -5.00 * HORIZONTAL ANGLE 0.00

AMBIENT
DEPTH (M)

0.00
30.00

STRATIFICATION
TEMP (C)

20.00
20.00

PROFILE
SALINITY (PPT)

0.00
0.00

DENSITY (G/CM3) VELOCITY (M/S)
0.99827 0.152
0.99827 0.152

FROUDE NO= 4.57,
STARTING LENGTH=

PORT SPACING/PORT DIA=
1.475

10.01

ALL LENGTHS ARE IN METERS. FIRST LINE ARE INITIAL CONDITIONS.
X Y~ Z DIAM. DRHO DTCL DSCL DILUTION

0.00 0.00 0.00
1.43 0.31 -0.02
3.12 4.62 0.60
3.68 9.38 1. 44
4.00 14.17 2.26

PLUMES MERGING

4.19 18.99 2.99
4.31 23.81 3.64
4.39 28.65 4.25
4.46 33.48 4.85
4.51 38.32 5.45
4.55 43.15 6.04
4.58 47.99 6.63
4.63 57.66 7.80
4.67 67.33 8.97

0.61 1.000 1.000 1.000 1. 00
1. 61 0.998 0.998 0.998 2.71
3.81 0.253 0.275 0.275 15.24
4.95 0.144 0.159 0.159 26.11
5.97 0.097 0.108 0.108 38.33

6.99 0.071 0.079 0.079 49.96
8.00 0.054 0.060 0.060 60.13
9.00 0.042 0.047 0.047 69.71

10.01 0.034 0.038 0.038 79.04
11.02 0.028 0.031 0.031 88.24
12.03 0.023 0.026 0.026 97.37
13.04 0.020 0.022 0.022 106.44
15.09 0.017 0.019 0.019 124.52
17.15 0.015 0.017 0.017 142.55

._. - -- - - - --------
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PROGRAM UDKHDEN ~ V:2.7
SOLUTION TO MULTIPLE BUOYANT PISCHARGE PROBLEM WITH
AMBIENT CURRENTS AND VERTICAL GRADIENTS. MAY 1994

UDKHDEN Version 2.7 (5-14-94)
UNIVERSAL DATA FILE: wacker.in
CASE 1.0. Wacker Siltronics - average future flow - image method - .8 ft/s

DISCHARGE= 0.3330CU-M/S * TEMPERATURE= 25.00-C * SALINITY~ O.OOO-PPT
DIA-M= 0.6090 * NO. OF PORTS= 3 * SPACING= 6.10-M * DEPTH~ 20.00-M
VERTICAL ANGLE = -5.00 * HORIZONTAL ANGLE 0.00

AMBIENT
DEPTH (M)

0.00
30.00

STRATIFICATION
TEMP (C)

20.00
20.00

PROFILE
SALINITY (PPT)

0.00
0.00

DENSITY (G/CM3) VELOCITY (M/S)
0.99827 0.244
0.99827 0.244

FROUDE NO~ 4.57,
STARTING LENGTH=

PORT SPACING/PORT DIA~

1.549
10.01

ALL LENGTHS ARE IN METERS. FIRST LINE ARE INITIAL CONDITIONS.
X Y Z DIAM. DRHO DTCL DSCL DILUTION

0.00 0.00 0.00
1. 38 0.61 -0.03
2.70 5.18 0.27
3.16 10.01 0.68
3.45 14.86 1.11
3.65 19.71 1. 55
3.81 24.56 1. 97

PLUMES MERGING

3.93 29.41 2.39
4.03 34.27 2.77
4.10 39.12 3.12
4.16 43.98 3.46
4.20 48.85 3.78
4.28 58.57 4.42
4.34 68.29 5.04

0.61 1.000 1.000 1.000 1. 00
1. 52 0.998 0.998 0.998 3.64
3.16 0.269 0.291 0.291 16.35
3.92 0.166 0.183 0.183 25.61
4.55 0.120 0.132 0.132 34.98
5.13 0.093 0.103 0.103 44.68
5.67 0.075 0.084 0.084 54.79

6.19 0.063 0.070 0.070 65.29
6.73 0.053 0.059 0.059 74.97
7.27 0.045 0.050 0.050 83.77
7.80 0.039 0.044 0.044 92.10
8.32 0.034 0.038 0.038 100.13
9.36 0.027 0.030 0.030 115.68

10.40 0.021 0.024 0.024 130.87

---------~---- ,----- ---~- ---_.. _-
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PROGRAM UDKHDEN - V:2.7
SOLUTION TO MULTIPLE BUOYANT DISCHARGE PROBLEM WITH
AMBIENT CURRENTS AND VERTICAL GRADIENTS. MAY 1994

UDKHDEN Version 2.7 (5-14-94)
UNIVERSAL DATA FILE: wacker. in
CASE 1.0. Wacker Siltronics max future flow - image method - zero current

DISCHARGE= 0.3100eU-M/S * TEMPERATURE= 25.00-C * SALINITY= O.OOO-PPT
DIA-M= 0.6090 * NO. OF PORTS= 3 * SPACING= 6.10-M * DEPTH= 20.00-M
VERTICAL ANGLE = -5.00 * HORIZONTAL ANGLE 0.00

AMBIENT
DEPTH (M)

0.00
30.00

STRATIFICATION
TEMP (C)

20.00
20.00

PROFILE
SALINITY (PPT)

0.00
0.00

DENSITY (G/CM3) VELOCITY (M/S)
0.99827 0.000
0.99827 0.000

FROUDE NO= 4.26,
STARTING LENGTH=

PORT SPACING/PORT DIA=
3.485

10.01

ALL LENGTHS ARE IN METERS. FIRST LINE ARE INITIAL CONDITIONS.
X Y Z DIAM. DRHO DTCL DSCL DILUTION

0.00
3.50
7.07

0.00
0.00
0.00

0.00
0.38
3.53

0.61
1.71
4.37

1.000
0.939
0.254

1.000
0.945
0.276

1.000
0.945
0.276

1.00
2.04
6.99

PLUMES MERGING

8.97
10.15
11. 01
DILUTION=

0.00 8.01
0.00 12.73
0.00 17.53

27.46

6.41
7.57
8.51

0.129
0.090
0.069

0.142
0.099
0.077

0.142
0.099
0.077

13 .55
19.34
24.77
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PROGRAM UDKHDEN - V:2.7
SOLUTION TO MULTIPLE BUOYANT DISCHARGE PROBLEM WITH
AMBIENT CURRENTS AND VERTICAL GRADIENTS. MAY 1994

UDKHDEN Version 2.7 (5-14-94)
UNIVERSAL DATA FILE: wacker.in
CASE 1.0. Wacker Siltronics max future flow - image method - .1 ftls

DISCHARGE== 0.3100CU-M/S * TEMPERATURE== 25.00-C * SALINITY== O.OOO-PPT
OIA-M= 0.6090 * NO. OF PORTS== 3 * SPACING== 6.10-M * DEPTH== 20.00-M
VERTICAL ANGLE = -5.00 * HORIZONTAL ANGLE 0.00

AMBIENT
DEPTH (M)

0.00
30.00

STRATIFICATION
TEMP (C)

20.00
20.00

PROFILE
SALINITY (PPT)

0.00
0.00

DENSITY (G/CM3) VELOCITY (MIS)
0.99827 0.030
0.99827 0.030

FROUDE NO== 4.26,
STARTING LENGTH==

PORT SPACING/PORT DIA==
2.357

10.01

ALL LENGTHS ARE IN METERS. FIRST LINE ARE INITIAL CONDITIONS.
X Y Z DIAM. DRHO DTCL DSCL DILUTION

0.00
2.36

0.00
0.08

0.00
0.10

0.61
1. 68

1. 000
0.981

1.000
0.983

1.000
0.983

1. 00
1. 99

PLUMES MERGING

5.48 2.12 2.82 7.16 0.136 0.150 0.150 16.27
6.39 5.45 6.23 10.93 0.059 0.066 0.066 30.40
6.82 8.89 9.66 15.02 0.035 0.039 0.039 43.55
7.11 12.34 13.09 19.10 0.027 0.030 0.030 56.49
7.31 15.81 16.50 23.21 0.022 0.024 0.024 69.38
7.47 19.29 19.91 27.34 0.018 0.021 0.021 82.23

OILUTION== 82.57

,.- - ----~-----......._---- -_._------- - --_._~--------------~._---..~ -------._-
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PROGRAM UDKHDEN - V:2.7
SOLUTION TO MULTIPLE BUOYANT DISCHARGE PROBLEM WITH
AMBIENT CURRENTS AND VERTICAL GRADIENTS. MAY 1994

UDKHDEN Version 2.7 (5-14-94)
UNIVERSAL DATA FILE: wacker.in
CASE I.D. Wacker Siltronics max future flow - image method - .5 ft/s

DISCHARGE= 0.3100CU-M/S * TEMPERATURE= 25.00-C * SALINITY= O.OOO-PPT
DIA-M= 0.6090 * NO. OF PORTS= 3 * SPACING= 6.10-M * DEPTH= 20.00-M
VERTICAL ANGLE = -5.00 * HORIZONTAL ANGLE 0.00

AMBIENT
DEPTH (M)

0.00
30.00

STRATIFICATION
TEMP (C)

20.00
20.00

PROFILE
SALINITY (PPT)

0.00
0.00

DENSITY (G/CM3) VELOCITY (M/S)
0.99827 0.152
0.99827 0.152

FROUDE NO= 4.26, PORT SPACING/PORT DIA=
STARTING LENGTH= 1.460

10.01

ALL LENGTHS ARE IN METERS. FIRST LINE ARE INITIAL CONDITIONS.
X Y Z DIAM. DRHO DTCL DSCL DILUTION

0.00 0.00 0.00
1. 40 0.33 -0.01
3.02 4.68 0.66
3.54 9.45 1. 50
3.83 14.24 2.33

PLUMES MERGING

4.02 19.05 3.08
4.13 23.88 3.72
4.21 28.71 4.33
4.27 33.55 4.92
4.32 38.38 5.50
4.36 43.22 6.08
4.39 48.06 6.65
4.44 57.74 7.79
4.47 67 ..41 8.93

0.61 1.000 1.000 1.000 1. 00
1. 60 0.999 1.000 1.000 2.82
3.72 0.252 0.273 0.273 15.54
4.84 0.142 0.157 0.157 26.80
5.85 0.096 0.106 0.106 39.49

6.87 0.069 0.077 0.077 52.34
7.87 0.052 0.058 0.058 63.13
8.85 0.041 0.046 0.046 73.27
9.83 0.033 0.037 0.037 83.10

10.82 0.027 0.030 0.030 92.75
11.80 0.022 0.025 0.025 102.30
12.79 0.019 0.021 0.021 111.79
14.78 0.016 0.018 0.018 130.67
16.78 0.014 0.016 0.016 149.49

-------~-_.~--~-
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PROGRAM UDKHDEN - V:2.7
SOLUTION TO MULTIPLE BUOYANT DISCHARGE PROBLEM WITH
AMBIENT CURRENTS AND VERTICAL GRADIENTS. MAY 1994

UDKHDEN Version 2.7 (5-14-94)
UNIVERSAL DATA FILE: wacker.in
CASE I.D. Wacker Si1tronics max future flow - image method - .8 ft/s

DISCHARGE~ 0.3100CU-M/S * TEMPERATURE~ 25.00-C *~LINITY~ O.OOO-PPT
DIA-M~ 0.6090 * NO. OF PORTS~ 3 * SPACING~ 6.10-M * DEPTH~ 20.00-M
VERTICAL ANGLE ~ -5.00 * HORIZONTAL ANGLE 0.00

AMBIENT
DEPTH (M)

0.00
30.00

STRATIFICATION
TEMP (C)

20.00
20.00

PROFILE
SALINITY (PPT)

0.00
0.00

DENSITY (G/CM3) VELOCITY (MIS)
0.99827 0.244
0.99827 0.244

FROUDE NO~ 4.26,
STARTING LENGTH~

PORT SPACING/PORT DIA~

1.583
10.01

ALL LENGTHS ARE IN METERS. FIRST LINE ARE INITIAL CONDITIONS.
X Y Z DIAM. DRHO DTCL DSCL DILUTION

0.00 0.00 0.00
1. 38 0.68 -0.02
2.64 5.28 0.30
3.08 10.11 0.71
3.36 14.96 1.15
3.56 19.81 1. 58
3.71 24.66 2.00
3.83 29.51 2.41

PLUMES MERGING

3.93 34.37 2.80
4.00 39.23 3.15
4.05 44.09 3.48
4.10 48.95 3.80
4.17 58.67 4.42
4.23 68.40 5.03

0.61 1.000 1.000 1.000 1. 00
1. 50 0.998 0.998 0.998 3.80
3.08 0.266 0.288 0.288 16.70
3.83 0.164 0.180 0.180 26.29
4.45 0.118 0.130 0.13 0 35.99
5.02 0.091 0.101 0.101 46.04
5.56 0.074 0.082 0.082 56.52
6.06 0.062 0.069 0.069 67.41

6.58 0.052 0.058 0.058 77.87
7.11 0.044 0.050 0.050 87.30
7.62 0.038 0.043 0.043 96.12
8.14 0.034 0.038 0.038 104.59
9.15 0.026 0.029 0.029 120.94

10.16 0.021 0.024 0.024 13 6.84

-- ---- ~-------_._._------_.~-----_._---------~-- ---'-._- ---_.-.----'
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Attachment 5

Effluent Data from the Wacker Siltronic Plant
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.• 1

Wacker Siltronic - OPE37086.AO

~ ••.·3- 1-
Effluent Water Quality Data (mg/L), max. values

-- E___
Process Wastewater no Outfall

No, Date Flow BOD TSS Cr - 6 Cr -tot Fluoride P04 - tot Flow P04 -tot Flow Temp pH
1 9/1/93 416000 4.3 21.8 0.03 0.05 2 .6 343000 ,8 751000 75 8.0

0.04
-----~----~

2 10/1/93 466000 8.9 23.8 0.09 3 .8 342000 ,3 749000 73 'l.7--

AVG 441000 6.6 22.8 0.04 0.07 3 .7 342500 ,6 750000 ____ L~l __ ~ ..-- -------- ---'.__..- -,-- ._-,._--- ._.-.__.-.~--_._~-- --.

I
..~---

Outfall 9/1/93 2.4 12.1 0.02 0.03 1 .3 ,4 75 8.0
Concentr 10/1/93 5.5 14.8 0.02 0.06 2 .5 ,1 73 7.7

AVG 4.0 13.4 0.02 0.04 1 .4 ,3 74

Permit Limits 30.0 61.0 0.04 0.09 3 61.0 5,0 85 9.0
--f-------- ._---------

, - --
W.Q. Stds 0.01 0.21 4 - - - - - - no chng 6.5-9.0

____--t___Bioassay ---_..

Acute Toxicity Ceriodaphnia Fathead Minnow
Date Ceria, Fathead Date NOEC IC25 LOEC NOEC IC25 LOEC
Aug-93 No Yes Aug-93 Survival 50% 79.6% 100% - - - - - - - - -
Sep-93 No No Aug-93 Growth 25% 45.5% 50% - - - - - - - - -

~-~~~-- ---- -- ---_._.._--
Sep-93 Survival 50% 70.7% 100% 50% 70,7% 10000%

I
--

Sep-93 Growth 50% 43.5% 50% 25% 49,2% 5000%

WQDATAXLS 2/2/94 17:06 Page 1 of 1
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Table 1

J:~

Effluent Toxicit

in!';:"",»»
p PH acute failed @ 100%; no data

available for other dilutions.

27-Se -93 NAS 93-? 100 P 50 25 P 100 P 50 50 P

15-Au -94 NAS 94-50 100 P 50 50 P 25 F 25 <6.25 F Cerio acute IC25=21.3%

12-0ct-94 NAS 94-61 50 P 6.25 <6.25 F Cerio acute NOEC=50% (Steel's tcst),=

25% (Wilcoxon test), ICIO=33.33%

12-0ct-94 CAS 94-62 6.25 F This was as lit sam le (du licate) lest

6-Mar-95 CH2M 95-4 100 P 33 33 P 17 F 10 3 F

20-Mar"95 CH2M 95-19 66 P

3-A r-95 CH2M 95-20 33 P

ToxData 4/12/95
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Table 2
Effluent Characterization Data

Bioassay

Fathead Acute NOEC 100
Fathead Chronic NOE 33

Cerio Acute NOEC 17 66 33

Cerio Chronic NOEC. 3

Chemical

H 7.1 6.7 6.7
Alkalini 5 20 12
Hardness 300 244 184
Conductivi 868 690 710
TDS 604 554
TSS 7 8
COD 14 5
NH3-N 1.68 0.31
TKN 1.81 0.36
Chlorine Residual 0.05 0.08 0.06
H202 17 20
Ox-Red Potential 170

Fluoride 4.4
Sulfide U 1
Sulfite U 0.5
MBAS 0.25 0.1
Chromium, Total 1 1.1
Chromium VI U 20 U 8 U 8

/) -::. Ie> . ~ fh:.. .... sfu, rre. J (j,ufl1~{ de' k cb .« /1-. I- (t4D," )• 0 •

'T\.l...N ':"iMP! H')

Mf>AS ANION\'- 'S\A~AC:;ANTS INC\(..A,,,",Ofl.-

CO D l NO\' 0. fQ..tlt:l~ iCll, \~ ~/L.. "&vtt' ~P\"i I Nb\c.A1' ~
INt.. v...~e- df" O(2ipArh(... (,,'H~\.I.A~

ChemData 4/12/95

-~-- .. --- ---
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[WACKER]
Wacker Siltronic Corpora

April 11, 2001

Dr. Elliot Zais
Water Quality Source Control
Dept. of Environmental Quality
State of Oregon, NW Region
2020 SW Fourth Avenue, Suite 400
Portland, OR 97201-4987

RE: Annual Bioassay Results

Dear Dr. Zais:

ER:014TM

Previously reported evaluations of bioassay test results submitted in our October 2000 DMR
were over-reported and did not take into account the correct dilution data to describethe
effluent concentration within the zone of immediate dilution and the dilution at the edge of the
mixing zone. This effected the test results and the percent of effluent used to determine the
no observable effect concentration (NOEC). Using actual dilution data from three mixing zone
studies, Wacker Siltronic Corporation is currently in compliance with all NPDES permit
conditions in Schedule 0, Section 6, Bioassay requirements.

The error occurred when we failed to take into account the effluent dilution data produced by
the mixing zone studies when conducting the bioassay testing. Data used for effluent dilution
determination up to this point were early estimated dilution values suggested in 1994 before
the ZID was established in the permit.

A total of three mixing zone studies have been performed at the outfall in the years 1994,
t.9.9fri, and 1999. These studies have been submitted to DEQ in the past. Each of these
studies model the dilution conditions within the mixing lone and at the edge of the mixing
zone. This data is used to define the pass/fail criteria for bioassay tests.

All mixing zone data that is valid for the existing permit has been used to calculate the average
dilution a 5 foot radius for the ZID and at a 50 foot radius for the edge of the mixing lone. All
dilution data points are based on 7010 worst case low flow conditions at 0.1 feet per second
current velocity during both average and maximum permitted discharge volumes. Under these
conditions the NOEC test criteria is:

Acute:

Chronic:

NOEC .:::.13.4% effluent (10-17.5% based on ZID dilutions of 5.7-10)

NOEC ,:::,1.8% effluent (1.5-3.0% based on mixing zone dilutions of 33-72)

Test results have been re-evaluated based on the above average effluent dilutions:

A 05-9000 and ISO 14001 Certified Corporation

"------- -.,--------~-------"-----

Wacker Siltronic Corporation
7200 NW Front Avenue
Portland, OR 97210-3676
Phone (503) 243-2020
TOO (503) 241-7519

SCOEPA00028194



[WACKER]
Wacker Siltronic Corpora

Test Date Test Ceriodaphnia dubia Pimephales promelas
(2000) Survival (% Effluent) Survival (% Effluent)

Aug 8-15
Acute NOEC 17% 100%
Chronic NOEC <3% <3%

Oct 10-17
Acute NOEC 50% 100%
Chronic NOEC 3% 100%

Dec 5-12
Acute NOEC 50% 100%
Chronic NOEC <6.25 100%

The bioassay tests conducted in October and December pass under all mixing zone
conditions. The August bioassay test appears to pass but a lack of data at the lower
concentration make the results questionable. Future bioassay tests will be conducted at lower
effluent concentrations to bracket the test criteria.

A Toxicity Identification Evaluation study has been conducted on the total effluent and
upstream from the discharge point to determine the cause for periodic test failures. Testing is
ongoing and it is hoped that it will assist in the design of long term solutions.

!f you have any questions, please contact me at 503-219-7532

Very truly yours,

Wacker Siltronic Corporation;

Thomas C. McCue
Environmental Manager

A OS-9000 and ISO 14001 Certified Corporation

-~-----~-=~~~-.-...

Wacker Siltronic Corporation
7200 NW Front Avenue
Portland. OR 97210-3676
Phone (503) 243-2020
TDD (503) 241-7519

-- _._-- --------------------_.-

SCOEPA00028195



Engineers
Planners
Economists
Scientists

April 4, 1995

OPE40202.AO

Attention: Gary Hickrnan/CH2M HILL/cva

RE: Analytical Data for Wacker Siltronic Corp.
eva Laboratory Reference No. 8338

On March 21, 1994, the CH2M HILL Corvallis Applied Sciences Laboratory received one
sample with a request for analysis of selected parameters.

The analytical results and associated quality control data are enclosed. Any unusual
difficulties encountered during the analysis of your samples are discussed in the case
narrative. The analyses for MBAS was performed by QAL/LRD, their report is attached.

Under CH2M HILL policy, your samples will be stored for up to 30 days after reporting.
If you have not given us prior instructions for disposal, we will contact you if any samples
require disposal as hazardous waste.

The CH2M HILL Applied Sciences Laboratory appreciates your business and looks
forward to serving your analytical needs again. If you should have any questions
concerning the data, or if you need additional information, please call Ms. Kathy McKinley
at (503)752-4271, extension 3144.

Sincerely,

~~
Lynn White
Senior Data Package Specialist

Enclosures

Corvallis Office 2300 NW Walnut Blvd., Corvallis, OR 97330-3538
P.o. Box 428, Corvallis, OR 97339-0428

--------- -~-~

503 752-427/
Fax No. 503 752-0276

SCOEPA00028196



CASE NARRATIVE
General Chemistry

Lab Reference No.: 8338

ClientlProject: Wacker Siltronic Corp.

I. Holding Time:
All holding times were met.

II. Digestion Exceptions:
None

III. Analysis:

A. Calibration:
All acceptance criteria were met.

B. Blanks:
All acceptance criteria were met.

C. Matrix Spike Sample(s):
All acceptance criteria were met.

D. Duplicate Sample(s):
All acceptance criteria were met.

E. Lab COIil.1Fol Sample(s):
All acceptance criteria were met.

F. Other:
Not applicable.

III. Documentation Exceptions:
None.

IV. I certify that this data package is in compliance with the terms and conditions agreed to by the
client and CH2M HILL, both technically and for completeness, except for the conditions
detailed above. Release of the data contained in this hardcopy data package has been
authorized by the Laboratory Manager or his designee, as verified by the following signature,

SIGNED: ~£.-~. ~ DATE:_------'----= _
Helen VanNice
General Chemistry Supervisor

SCOEPA00028197



CASE NARRATIVE
Metals

Lab Reference No.: 8338

ClientlProject: Wacker Siltronic Corp.

1. Holding Time:
All holding times were met.

II. Digestion Exceptions:
None

III. Analysis:

A. Calibration:
All acceptance criteria were met.

B. Blanks:
All acceptance criteria were met.

C. lCP Interference Check Sample:
All acceptance criteria were met.

D. Spike SampleCs):
All acceptance criteria were met.

E. D\!lplicate SampleCs):
All acceptance criteria were met.

F. Laboratory Contliol SampleCs):
All acceptance criteria were met.

G. ICP Serial Dilution:
Not required for this level QC.

H. Other:
None

IV. Documentation Exceptions:
None

V. I certify that this data package is in compliance with the terms and conditions agreed to by the client and
CH2M HILL, both techni and for completeness, except for the conditions detailed above. Release
of the data contained' this hdcopy data package has been authorized by the Laboratory Manager or
his designee, as veni;;,'fie..d b .e fAowihr,h1;;re. r

SIGNED: . ~e-C'= Ii. //, LI~ DATE: ..1 A~I\ Cj'S:
~ I

gan McMorris
Metals Supervisor

11

_.._-------~- -~-----_.. _------ --- --_._._.__._---~-
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Corvallis Applied Sciences laboratory

Reporting Sample Date
Analyte Limit Result Qualifier Units Method Analyzed

General Chemistry
COD 5 5 U mg/L EPA410.1 3/27/95
Ammonia-N 0.05 0.31 mg/L EPA350.3 3/27/95
Total Kjeldahl-N 0.20 0.36 mg/L EPA351.4 3/27/95
Total Dissolved Solids 1 554 mg/L EPA160.1 3/23/95
Total Suspended Solids 1 8 mg/L EPA160.2 3/22/95
Hydrogen Peroxide 20 mg/L 3/21/95

Metals
Chromium, Hexavalent 0.008 0.008 U mg/L EPA7196 3/21/95
Chromium, ICP 0.0006 0.0011 mg/L EPA200.7 3/27/95

2
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t, .... _

1M':.;,? QUALITY ANALYTICAL
I· . ',c"."./ LABORATORIES, INC.
rf"""·",}
I.; :h·':';{

March 24, 1995

Ms. Lynn White
CH2M Hill/CVO
2300 N.W. Walnut Blvd.
Corvallis, OR 97330

RE: Analytical Data for: Wacker Siltronic Corporation
Laboratory Reference Number: R9678

Dear Ms. White:

On March 22, 1995, QAL, Inc. received samples with a requ~st

for analysis. Th~ analytical results and associated quality
control data are ~nclosed.

It is our policy to store your samples for 30 days from the
date of this letter. If extended storag~ is required,
special arrangements can be accommodated upon early
notification. Th~ disposition of samples identified as
hazardous will require special handling and you will be
contacted if necessary.

QAL, Inc. appreciates your business and looks forward to
serving you again. If you have any questions concerning your
report or need any additional information, please call me at
(916) 244-5227.

Sincerely,

4B~
Cindy Barba~
Project Manager/Client Services

Quality Analytical
Laboratories inc.

5090 Caterpiliar Road.
Redding, CA 96003-7412

916244-5227
Fax No. 916244-4709

scoEPA0002820 1
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Sample 10 Cross-reference Table

FS = Field Sample

R9678001 FS 95-19 03/20/95 Water

i

The above lab sample lO's and cross reference information apply to samples as received by the
to the lab sample ID may be added for internal tracking purposes., Any modified sample 10 will
appropriate case narrative only.

laboratory. Modifiers
be reflected in the

Quality AnalYTical
Laboratories Inc.

5090 Caterplffar Road,
Redding. CA 96003-/472

976244-5227
Fax No. 9/6 244-4109

scoEPA00028203



CASE NARRATIVE
Inorganics

Laboratory Reference Number: ~R~9~6~7~8~ ~

Client/Project: WACKER SILTRONIC CORPORATION

I. Holding Time:
All holding times were met.

II. Analysis:

A. Calibrat.ion:
Al.l acceptance criteria were met.

B. Blanks:
All acceptance criteria were met.

C. Spike Sample(s}:
All acceptance criteria were met.

D. Duplicate Sample (s) :
All acceptance criteria were met.

E. Laboratory Control Sample(s) :
All acceptance criteria were met.

F. Other:
None.

Ill. Documentation Exceptions:
None.

DATE:

IV.

Quality Analytical
Laboratories Inc.

I certify that this data package is in compliance with the terms
conditions agreed to by the client and QAL, both technically and
completeness, except for the conditions detailed above. Release
data contained in this hardcopy data package has been authorized
Laboratory Manager or his designee, as verified by the following
signature. ,

SIGNED: _Fu..oCJ11~
Fred R. Bickell

Inorganics Supervisor

5090 Caterpillar Road,
Redding, CA 96003~/412

and
for
of the
by the

9/6244-5227
Fax No. 9/6 244-4109

000001
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Report of Analytical Results

Parameter: MBAS
Method: EPA425.1

Project Name:
Date Received:
Lab Reference No:

~acker Siltronic Corporation
03/22/95
R9678

2676)

Result Units Reporting Level Sample Matrix

Quality Analytical Laboratories (QAL), Inc. -- Redding

scoEPA00028205
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QAL SAMPLE RECEIPT EXCEPTION REPORT
Sample Batch Number 1.4L t- Client/Project:::) ';1-\-, c...VD

Comments:

1. No custody seal as required by project.

2. No chain-of-custody provided.

3. Analysis, description, date of collection
not provided.

4. Samples broken or leaking on receipt.

5. Temperature of samples inappropriate
for analysis requested.

6. Container inappropriate for
analysis requested.

7. Inadequate sample volume.

8. Preservation inappropriate for
analysis requested.

j.. 9. Samples received out of holding time
or analysis requested.

10. Descrepancies between COC form
and container labels.

11. Other

Corrective Actions Taken:

-/;~

?~/r

~r l-!k!jrla-r1

000004
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r :,+' [~: ~>ii·;;a Engineers
I i;~1 }'f:l:~t,,·, 'i7 Planners

lCo:#MHilUULJ Economists
l~' (,.~; J~ ,~j:'~: .f Scientists

Corvallis Office

March 23, 1995

OPE40202.AO

Attention: Gary Hickman/CH2M HILL/CVa

RE: Analytical Data for Wacker Siltronic Corp.
CVO Laboratory Reference No. 8279

On March 7, 1995, the CH2M HILL Corv3J.lis Applied Sciences Laboratory received one
sample with a request for analysis of selected parameters.

The analytical results and associated quality control data are enclosed. Any unusual
difficulties encountered during the analysis of your samples are discussed in the case
narrative. The analyses for MBAS were performed by QAL/LRD (Laboratory Reference
No. R9604), their report is attached.

Under CH2M HILL policy, your samples will be stored for up to 30 days after reporting.
If you have not given us prior instructions for disposal, we will contact you if any samples
require disposal as hazardous waste.

The CH2M HILL Applied Sciences Laboratory appreciates your business and looks
forward to serving your analytical needs again. If you should have any questions
concerning the data, or if you need additional information, please call Ms. Kathy McKinley
at (503)752-4271, extension 3144.

Sincerely,

~~
Lynn White
Senior Data Package Specialist

Enclosures

Serving Oregon and Southwest Washington from two locations:

Corvallis Office 2300 NW Walnut nva., Corvallis, OR 97330-3538 503.752.427/

Portland Office 825 N.E. Multnomah, Suite 1300. Portland, OR 97232-2746 503.235.5000

503.752.0276 FAX

503.235.2445 FAX

scoEPA00028208



CASE NARRATIVE
General Chemistry

Lab Reference Ne.: 8279

Client/Project: Wacker Siltronic Corp.

I. Holding Time:
Holding times for Sulfite, Hydrogen Peroxide, and Ox/Red Potential were exceeded when
received in the laboratory.

II. Digestion Exceptions:
None

III. Analysis:

A. Calibration:
All acceptance criteria were met.

B. Blanks:
All acceptance criteria were met.

C. Matrix Spike Sample(s):
All acceptance criteria were met.

D. Duplicate Sample(s):
All acceptance criteria were met.

E. Lab ConWolSample(s):
All acceptance criteria were met.

F. Other:
Hydrogen peroxide testing was performed using a Hach Kit.

III. Documentation Exceptions:
None.

IV. I certify that this data package is in compliance with the terms and conditions agreed to by the
client and CH2M HILL, both technically and for completeness, except for the conditions
detailed above. Release of the data contained in this hardcopy data package has been
authorized by the Laboratory Manager or his designee, as verified by the following signature.

SIGNED:1(~i -Zb:'1 )1ud DATE:~~0~
Helen VanNice
General Chemistry Supervisor

scoEPA00028209



CASE NARRATIVE
Metals

Lab Reference No.: 8279

Client/Project: Wacker Siltronic Corp.

I. Holding Time:
All holding times were met.

II. Digestion Exceptions:
None

III. Analysis:

A. Calibration:
All acceptance criteria were met.

B. Blanks:
All acceptance criteria were met.

e. ICP Interference Check Sample:
All acceptance criteria were met.

D. Spike Sample(s):
All acceptance criteria were met.

E. Duphcate Sample(s):
All acceptance criteria were met.

F. Laboratory Control Sample(s):
All acceptance criteria were met.

G. ICP Serial Dilution:
Not required for this level Qe.

H. Other:
None

IV. Documentation Exceptions:
None

V. I certify that this data package is in compliance with the terms and conditions agreed to by the client and
CH2M HILL, both technically and for completeness, except for the conditions detailed above. Release
of the data containe . hardcopy data package has been authorized by the Laboratory Manager or
his designee, as v rified the f llowing signature,

j,j

-------,----~
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Corvallis Applied Sciences Laboratory

Reporting Sample Date
Analyte Limit Result Qualifier Units Method Atilalyzed

General Chemistry
COD 5 14 mg/L EPA410.1 3/15/95
Fluoride Free 0.05 4.43 mg/L EPA340.2 3/14/95
N-Ammonia 0.05 1.68 mg/L EPA350.3 3/13/95
Total Kjeldahl-N 0.25 1.81 rnq/l, EPA351.4 3/13/95
pH 7.1 pH units EPA150.1 3/7/95
Total Dissolved Solids 1 604 mg/L EPA160.1 3/10/95
Total Suspended Solids 1 7 mg/L EPA160.2 3/10/95
Sulfide 1 1 U mg/L EPA376.1/2 3/14/95
Sulfite 0.5 0.5 U mg/L EPA377.1 3/7/95
Hydrogen Peroxide 17 mg/L 317/95
Ox-Red Potential 170 MY 3/7/95

Metals
Chromium,ICP 0.001 0.001 mg/L EPA200.7 3/22/95
Chromium, Hexavalent 0.02 0.02 U mg/L EPA7196 3/8/95

2
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Wacker Siltronic Corporation

TO: Murray Tilson, Tom McCue, Tom Rothschild

FROM: Sendee Archer

SUBJECT: Additional Bioassay Testing

DATE: March 15th, 199'5

I have attached the lastest information from CH2M Hill. It appears that we still have
a bioassay fallure even using the 33% mixing zone.

I have spoken with Gary Hickman in depth about starting the Phase I Toxicity
Investigation Evaluation (TIE). We both aqree that it would be fairly dangerous to
stray too far from the EPA recommendations for a Phase 1 TIE.

The following additional tests have been agreed upon by myself and Dr. Hickman.

Using the Chronic Toxicity Characterization Tests, but running Ceriodaphnia definitive
acute tests. To reduce cost further four not five dilutions will be ran and Wacker will
receive a volume discount so each test will be approximately $250 plus labor time.
total costs for all test wHI be $3,000-$3,200.

1. Untreated Effluent- Baseline toxicity
2. Oxidant Reduction- using Sodium thiosulfate to eliminate peroxide, repeat this test
twice.
3. EDTA chelation- eliminates cationic metals
4. Initial pHI Aeration- eliminates subiatable, oxidizable or strippable compounds
5. Initial pl-i/Filtration-elirninates suspended solids. During the last bioassay testing
period the CE looked somewhat cloudy.
6. Initial pH/Solid-Phase Extraction- eliminates non-polar organics, some metals and
some surfactants
7. Xeolite Treatment- removes NH4 +, cationic metals and some organics. This test
will replace the pH adjustment tests that are meant to look for NH3 and NH4 +.
8. Anionic Exchange- removes anions such as chromates and fluoride. Our current
chromate level is somewhat close to toxic levels for chromate.
9. Silica Gel- removes polar organics, i.e., surfactants, formaldehyde etc.

I feel this test would give Wacker a very strong indication of possible contaminates
in the CEo If we chose to eliminate any of these test there is a chance that we could
miss the toxic compounds. Unfortunately, if these tests do not show anything
definitive then we may need to do additional testing listed in Dr. Hickman's memo.

--- ----------"----------- -----

SCOEPA00028213
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MEMORANDUM

TO:

COPIlES;

FROM:

DATE:

Sll:.JBJECT:

PROJECT:

SandraArcherlWacker
TomMcCueIWacker
Chip BloomerlWadcer
TomRothschildIWacker

Mike: Stanaway/CH2M HILUCVO

Gary Hickman/CH2M HJILlCVO~
February IS, 1995 .. U
Wacker SiltronicCorporation WastewaterToxidty Study
PhaseI TIEApproach

0PE40202.AO

CHMHILL._.._---------

This memo provides discussion and recommendations for PhaseI ToxicityIdentification
Evaluation (TIE) effluent testing. Please review andthen let's select our approach.

Prelliminary Results from Initial Emuent Testing

Onlypreliminary. qualitative results are available from our first round oftoxicity resting of
wholeet'ftuemand the three individual waste streams, and only some of the
physical/chemicalcharacterization analyseshave been completed. Nevertheless, the
pteJiminacy results provide valuable informationrelevantto TIEtesting. For whole
effluent. theacute 48-hourfathead minnow bioassay showed no toxicityat 100%effluent,
whereas the acute48-hour Ceriodaphnia test showedcomplete mortalityat 100%and 33%
effluent. Consequently, Ceriodaphnia was dearly themore sensitive test species forthat
wholeeffluent sample.and they exhibited toxicity at the critical dilutiontelative to
discharge limits with theZlD dilution factor. This is bad news with respect to e1't1uent
compliance but good news in that we can use the acuteCeriodaphnia test to evaluate
toxicity (at leastacute toxicity) during TIEtesting. Prellminary results also show that the
sampleslabeled 95-5and95-6 were toxic at the 33%dilution but that the samplelabeled
95-7 was nontoxic at 33% (100%survival). The samples did not indicatewhich numbers
corresponded to which waste streams but I am guessingthat95-5 and 95-6 wereCAD and
WAD and that 95-7 was Blowdown(please confirm with Tom Rothschild).

I urge you to consider thephysical/chemical. results as preIlminary only until they have been
QA checked, butavailable whole effluent data include: HZ02=17 mglL, Cr(Vl) :;:; 20
~gIL, IDS = 600 mgIL. TSS =7 mgIL, Sulfite < 0.5 mg/L, and ORP = 170mY.
Ammonia.MBAS, total chromium, and other analyses are pending.

Phase I TIE Approach

The U.S. EPAhasdeveloped a systematic stepwise procedure for conducting TIEs.
including three phases of testing. Phase I is intended to characterize groups or categories
of toxicants, such as oxidants,cationic metals, volatiles. non-polarorganics,etc. Phase II
is intended to identify specific toxicants, and Phase mis intended to confirm whether or
not theidemified toxicanns) is(are)tbe acmal toxlcanns), EPA guidance documents for

- --- ._. --- .~---_._----..._-~ --- _._~ ----_..-.-------_ .. _------- --
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conducting Phase I TIEs on acutely andchronically toxiceffluents recommend thesuitesof
testing shown in Tables 1 and 2, respectively. These protocols call for a fairly large
number of tests and a concomitant l'elativeIy high cost. sinceeachmanipulation requires
some labor for treatment and a toxicitybioassay test to evaluate whetherthe treannet1t
affected toxicity. It may bethat yOW' budgetfor thisproject might not allow for this level
ofeffort. andit might seem desirableto reduce the number of tests. Below.l will offer
somesuggestions for controlling' costs; however. I feel compelled to tellyou thatEPA
specifically cautions against reducing thenumberof tests (seeAttachment 1 which is an
excerptfromEPA's Phase I acuteTIEguidance document). The riskhere is in potentially
havingto repeattests, leading to wasted effort.

Two possiblemethods for reducingTIE costs are (1) to eliminate tests from the acute TIE
protocol (Table 1). and (2)usea tiered approach similar to thechronic protocol (Table 2).
In alternative 1. I SQggeBtthat three tests couldbe eliminated fromTable 1: pH 3
Adjustment. pH 11 Adjustment. andpH 7 Adjustment The firsttwo. I believe,provide
little information that is not obtained bypH adjustment fonowedbyfiltration. .aeration, or
solid-phase extraction. and pH7 is similar to the whole effluent (untreated) samplepH.
However,thU still leaves 14 tests. Altemative 2 wouldinvolveconductingthe Tier I tests
from Table 2 and onlyperformingTier 2 tests ifTier 1 doesnot providesufficient
information. Also. I believe the MethanolEl_ test (rinsing the solid phase column with
methanol and evaluating toxicityof elutab1e omtaminants) couldbedeferred or eliminated.
leaving eight tests.

Based on the previous whole effluent toxicity results, it appears that we caneffectivelyuse
Cerjodophnia acutebioassay tests to evaluate toxiCity. When conducting the TIEtests, it is
important to conductdefinitive rather than screening aeate tests to allow us to discriminate
changes in toxicity. The cost of Ceriodaphnia definitive acute tests is $31S after the 10%
volumediscount (see Brett Mucky's memo dated. March I).

In support of the TIE testing, it is important to repeat thephysical/chemical characterization
analyses On the sample usedfor TIE testing. This willbelp us to intelptet the TIE testing
results.

OtheR" TIE Tests

Some other TIE tests that might be instructional include:

.. XecliteTreatment - removes NH4+, cationic metals. and some organics

~ Anionic Exchange - removes anions such as cbromates and fluoride

It Silica Gel - ren:wves polar organics

These could be includedin the Phase I array or could be used in Phase IT ifby Phase I
indicated(either positiveor negative) results.

.-.- -"---- ------------ ~ ------ ---- -
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Table 1
---~----------1

EPA Phase I Acute Toxic Characterization Tests

Tier 1

lis

Phase1Table 3/13/95
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.',

No Phase I characteriatian test sl10utd be drcppea from LISe an~ ~aais that the

toxicants it ~ designed to address aro not lil<ety to be present in the effluent. In

oxdudlng any Phase 1 teit, the anatvat may be limiting the lnfonnatton that can be

ganed on effluent toxicants. Th8 investigator shouldapproach efflUGRt ctuuBderizatlon

wtthout a praoonceived notion as to the cause of toxicity•
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Ji'M·;:tJ QUALITY ANALYTICAL
p..tt;., ','/ LABORATORIES, INC.
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/"" '. ,Sf

March 15, 1995

Ms. Lynn White
CH2M Hill/CVO
2300 N.W. Walnut Blvd.
Corvallis, OR 97330

RE: Analytical Data for: Wacker Siltronic Corporation
Laboratory Reference Number: R9604

Dear Ms. White:

On March 8, 1995, QAL, Inc. received samples with a request
for analysis. The analytical results and associated quality
control data are enclosed.

It is our policy to store your samples for 30 days from the
date of this letter. If extended storage is required t

special arrangements can be accommodated upon early
notification. The disposition of samples identified as
hazardous will require special handling and you will be
contacted if necessary.

QAL, Inc. appreciates your business and looks forward to
serving you again. If you have any questions concerning your
report or need any additional information t please call me at
(916) 244-5227.

Sincerely,

~f3~
Cindy BarbacQAV\-
Project Manager/Client Services

Quality Analvtical
Laboratories Inc.

5090 Caterpillar Road.
Redding. CA 96003-7412

916244'5227
Fax No. 976244-4709
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Sample ['0 Cross-reference Table

FS = Field Sample

R9604001 FS 95-4 03/06/95 Water

i

The above lab sample tD's and cross reference i~formatio~ apply to samples as received by the laboratory. Mod~fier5

to the lab sample 10 may be added for internal tracking purposes. Any modified sample 10 will be reflected in the
appropriate case narrative only.

Quality Analytical
Laboratories Inc.

5090 Caterpillar Rood.
Redding, CA 96003-/4/2

9/6244-5227
Fax No. 916244-4/09
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CASE NARRATIVE
General Chemistry

Laboratory Reference Number: ~R~9~6~O~4~ ___

Client/Project: WACKER SILTRONIC CORP.

I. Holding Time:
All holding times were met.

II. Analysis:

A. Calibration:
All acceptance criteria were met.

B. Blanks:
All acceptance criteria were met.

C. Matrix Spike Sample(s):
All acceptance criteria were met.

D. Duplicate Sample(s) :
All acceptance criteria were met.

E. Lab Control Sample(s) :
All acceptance criteria were met.

F. Other:
None.

III. Documentation Exceptions:
None.

IV. I certify that this data package is in compliance with the terms and
conditions agreed to by the client and QAL, Inc., both technically
and for completeness, except for the conditions detailed above. Release
of the data contained in this hardcopy data package has been authorized
by the Laboratory Manager or his designee, as verified by the following
signature.

Quality Analytical
Laboratories Inc.

SIGNED: Etu4~JJJ!-
Fred Bickell
Inorganics Supervisor

5090 Caterpillar Road.
Redding. CA 96003-/412

DATE:

916244-5227
Fax No. 9/6 244-4109

000001
-------~ ..._---~_._.~,
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Report of A~alytical Results

Parameter: MBAS
Method: EPA425.1

Project Name:
Date Received:
Lab Reference No:

Wacker Siltronic Corporation
03/08/95
R9604

Lab Sample
ID

Client Sample
ID

Result Units Reporti~g Level Date
Collected

Date
Analyzed

Sample Matrix
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QAL COOLER RECEIPf FORM:

QAL Reference Number: QC Level:

3-9 r'J

was opened: 3~ £)V
~~~

6A.Cooler Temperature

7. Type of packing in cooler:

3 . Was COC

4. Was COC

5. Did you

6. Was ice

c

by(print) (~'\...) ~ (Sign) __--'-- _

1. Did cooler come with a shipping slip? ~NO

If yes, enter carrier name & air bill No. / 2, 5 (; 2. Co 7 3/ )
2. Were Custody seals Present and in good shape? YES~

How many? Seal Date?..... Name on Seal? ~

present C¥W NO

filled out properly (ink, signed, etc.)? ~ NO

sign COC in the appropriate place? ~NO

used? ~ NO

or Temp. Blank Z<L -<

Cd?eLF c..u24P

A. Preliminary Examination Phase: Date cooler

f) 1/ 0/ ("ulte.t~ rd2-fJ
PROJECT: -1.(_=["'-'--'=&o....O.o.<-(__W_~___ Date Received: __...L---:::~":"'- _

8. Did Sample containers arrive unbroken and in good condition?~ NO

9. Were container labels complete and in good condition? ~ NO

10. Did all container labels agree with the Coe? ~ NO

11. Were the correct containers used for the analyses indicated? ~~ NO

12. Were the correct preservatives used for the analyses indicated?~ NO

13. Was sufficient sample supplied to perform analyses indicated? ~ NO

14. Were air bubbles present in VOA samples? NA YES ~
I f yes, I is t by cl ient ID. _

15. Was Exception report Needed? YES (!!§) Filled out? YES NO

logged-in: -.3. B ~~ S .

(sign) )LJ:Z=by (pr int ) ---'-----"".:..oc.... '--__

B.LOG-IN-PHASE: Date samples were

00000/1

-~---~. ~-----~--------~-- --.- -~---,. - - ---~ - ---
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BIOASSAY REPORT
ACUTE AND CHRONIC

DEFINITIVE BIOASSAYS
Conducted March 7 through 14, 1995

Prepared for

WACKER SILTRONICS
PORTLAND, OREGON

Prepared by

CH2MHILL
2300 NW Walnut Boulevard

Corvallis, Oregon 97330

April 12, 1995
Lab ID No. CO1355
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INTRODUCTION

CH2M HILL conducted acute and chronic definitive tests using the water flea tCeriodaphnia
dubia) and the fathead minnow (Pimephales promelas) on samples provided by Wacker
Siltronics, Portland, Oregon. The tests were conducted from March 7 through 14, 1995.

METHODS AND MATERIALS

TEST METHODS

The acute tests were performed according to: Methods for Measuring the Acute Toxicity of
Effluents to Freshwater and Marine Organisms, Weber C., et. al. (1991); EPA/600/4-90/027F.

The chronic test methods were performed according to: Short-Term Methods for Estimating the
Chronic Toxicity of Effluents and Receiving Waters to Freshwater Organisms, Weber, C. et al.
(1989); EPA/600/4-89/00 1.

TEST ORGANISMS

The Ceriodaphnia dubia used in the acute tests were obtained from CH2M Hll.L's in-house
cultures and were less than 24 hours old at test initiation. The Ceriodaphnia dubia used in the
chronic tests were obtained from CH2M HILL's in-house cultures and were less than 24 hours old
and within an eight hour age at test initiation. The fathead minnows used in the chronic tests were
obtained from Aquatic Research Organisms, Hampton, New Hampshire and were less than 24
hours old at test initiation. All organisms tested were fed and maintained during culturing,
acclimation, and testing as prescribed by the EPA (1989). All test organisms appeared vigorous
and in good condition prior to testing.

lDILUTION WATER

The dilution water used in the Ceriodaphnia tests was moderately hard well water (EPA, 1989),
with a total hardness and alkalinity of 102 and 72 mg/l as CaC03, respectively, and a pH of 7.7.
Moderately hard reconstituted water (EPA, 1989) with a hardness of 98 mg/l as CaC03, alkalinity
of 60 mg/l as CaC03, and pH of 7.7 was used as dilution water for the fathead minnow tests.

TEST CONCENTRATIONS

The concentration tested in the acute tests was 33 percent effluent with dilution water alone for
the controL The concentration was run in quadruplicate with 5 organisms per replicate.

The concentrations tested in the chronic tests were 3, 10, 17, 33, and 100 percent effluent with
dilution water for the control. For the fathead minnow chronic test, 10 organisms per chamber
with four chambers per concentration for a total of 40 organisms per concentration were used.

1
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For the Ceriodaphnia chronic test, I organism per chamber with ten chambers per concentration
for a total of 10 organisms per concentration were used.

SAMPLE COLlLECTION

The samples were collected by Wacker personnel on March 6, 8, and 10, 1995 and delivered to
CH2M HILL's Corvallis Aquatic Toxicology Laboratory by courier. The samples were stored in
the dark at 4°C until test solutions were prepared and tested. Chain of Custody for sample
collection is provided in Appendix C. The samples ill's were 95-5 (CAD), 95-6 (WAD), 95-7
(Blowdown), and 95-4, 10, 13 (Final Effluent).

SAMPLE PREPARATION

Samples used during these tests were filtered through a 60 urn net and temperature adjusted prior
to each daily renewal.

MONITORING OF BIOASSAYS

The acute tests were monitored at test imnation for pH, hardness, alkalinity, conductivity,
ammonia and dissolved oxygen, and every 24 hours thereafter for mortality, pH, and dissolved
oxygen. The chemical data is presented on the raw data sheets in Appendix A. Temperature was
monitored continuously throughout the 48- and 96-hour test periods.

For the chronic test, pre- and post-renewal solutions were monitored for dissolved oxygen and pH
daily in the control, low, middle, and high concentrations. Conductivity, ammonia, alkalinity, and
hardness were measured in each new sample (100 percent effluent) and in the controL
Ceriodaphnia dubia survival and neonate production was measured daily in the chronic tests.
According to EPA (1989), Ceriodaphnia tests should be terminated when 60 percent or more of
the surviving female Ceriodaphnia in the controls have produced their third brood and at least 15
neonates per adult are produced. Fathead minnow mortality was measured daily and fish growth
was measured by dry weight analysis at the conclusion of the fathead minnow chronic test.
Temperature was monitored continuously throughout the testing periods.

DATA ANALYSIS

The effects measured during the Ceriodaphnia dubia acute test included survival over the 48
hour exposure period. The effects measured during the Ceriodaphnia dubia chronic test included
survival and reproduction over the 7-day exposure period. The effects measured during the
fathead minnow chronic test included survival and growth over the 7-day exposure period. The
statistical analyses performed were those outlined in Short-Term Methods for Estimating the
Chronic Toxicity of Effluent and Receiving Waters to Freshwater Organisms, EPA/600/4
89/00 I, using Toxcalc version 5. Dunnett's Procedure, Bonferroni's T-Test or Fisher's Exact Test
was used to compare the survival data and Dunnett's Procedure or Bonferroni's T-Test was used
to compare the reproduction or growth data between the control and each effluent treatment.
When the assumptions of normality or homogeneity of variance necessary for Dunnett's Procedure

2
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or T-test with Bonferroni Adjustment could not be met, Steel's Many-One Rank Test or Wilcoxon
Rank Sum with Bonferroni Adjustment was used to analyze the data.

RESULTS AND DISCUSSION

ACUTE BIOASSAYS

The raw data sheets and ammonia analysis are presented in Appendix A and the results are
summarized below.

Table 1
Summary of Results
Ceriodaphnia dubia

Percent Survival

Concentration Ohr 24 hr 48 hr

Control 100 100 100
95-5 (CAD)

33% 100 80 15
95-6 (WAD)

33% 100 90 60
95-7 (B1owdown)

33% 100 100 100

Samples 95-5 and 95-6 both showed a statistically significant reduction in survival at 48 hours
when compared to the control. Dissolved oxygen concentrations remained at 40 percent
saturation or greater throughout the test period. Test temperatures remained in the range of 20±1
"C. The tests proceeded without interruption or incidence that could have affected test results.

3
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CHRONIC BIOASSAYS

Table 2 summarizes the survival and reproduction data for the Ceriodaphnia dubia test
conducted.

Table 2
Ceriodaphnia Dubia Results

Concentration Percent No. Young
(%) Survival Per Adult

Control 90 19.7
3 100 23.3
10 70 12.0 b

17 0· 0.0
33 0' 0.0
100 0' 0.0

a Indicates a statistically significant reduction from control at p less than 0.05
using Fisher's Exact Test.

b Indicates a statistically significant reduction from control at p less than 0.05
using Steel's Many-One Rank Test.

The Ceriodaphnia dubia showed a statistically significant reduction in survival at the 17, 33, and
100 percent effluent concentrations and in reproduction at the 10 percent effluent concentration
when compared to the control. The no observed effect concentration (NOEC) and the lowest
observed effect concentration (LOEC) for survival and reproduction were 3 and 10 percent
effluent, respectively. Control survival was 90 percent.

The IC25 values calculated for Ceriodaphnia dubia survival and reproduction were 9.7 and 7.0
percent effluent, respectively.

4
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Table 3 summarizes the survival and growth data for the fathead minnow test conducted.

Table 3
Fathead Minnow Chronic Results

Sample Mean Dry
Concentration Percent Survival Weight Per

(%) Fish (mg)
Control 90.0 0.69

3 85.0 0.67
10 85.0 0.63
17 85.0 0.63
33 87.5 0.65
100 47.5" 0.33

"Indicates a statistically significant reduction from control at p less than 0.05
using Dunnett's T-test.

The fathead minnows showed a statistically significant reduction in survival at the 100 percent
effluent concentration when compared to the control, Control survival was 90 percent. The
NOEC and LOEC were 33 and 100 percent effluent, respectively.

The IC25 value was calculated on the fathead minnow survival and growth. The lC 25 values for
survival and growth were 64.9 and 58.7 percent effluent, respectively.

ACUTE DUAL-END POINT

The dual end-point for the final effluent (deriving of acute mortality results from the chronic tests)
resulted in no statistically significant difference between the fathead control survival or any
effluent concentration. The acute NOEC was 100 percent effluent.

The results of the Ceriodaphnia dubia test resulted in a statistically significant reduction in survival
at the 33 and 100 percent effluent concentrations. The acute NOEC was 17 percent effluent.

5
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REFERENCE TOXICANT TESTS

The results of monthly reference toxicant tests with sodium chloride (Ceriodaphnia and fathead
minnow) conducted in March indicate that the test organisms were within their respective
sensitivity range based on EPA guidelines (EPA 1989). The LCso values, IC zs values, and Control
Chart limits are listed in the tables below. The data sheets for the reference toxicant tests are
provided in Appendix B.

Table 4
Reference Toxicant Tests

Species LC~o (giL) Control chart limits
Pimephales promelas (FHM 413) 7.5 6.3 to 9.3 gIL

Ceriodaphnia dubia 1.8 1.7 to 3.1 gIL

Table 5
Chronic Reference Toxicant Tests with Sodium Chloride

Species (test) IC2~ giL Control Chart Limits
Pimephales promelas (survival) 1.4 1.4 to 6.2 gIL
Pimephales uromelas (growth) 1.5 0.8 to 3.0 gIL
Ceriodaphnia dubia (survival) 1.8 0.9 to 2.6 gIL

Ceriodaphnia dubia (reproduction) 1.1 0.2 to 1.7 gIL

6
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APPENDIX A
RAW DATA SHEETS
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CHMHILl TOXICITY TEST SURVIVAL AND WATER QUALITY DATA

/Cc\.YS1

'JkrP'ku
Illit'\ "-II>

I

Test Initiation: Date 3-7-'1J Time 1'"1')-D

Technician MVU~"'7i LN...-", , SJ,-,~,.

Test Speeies/ID "~?;Sfl,.~\"\'~"i;x.S'-,.yhs

Client

Address

Sample Information Test Species 10 # 10 # ~'> ID # ID #
Sample Collected TotBI ResiduBI HBrdnau Alkalinity Information FHM l.ji"l, C'r\ '--15>- cA.' '1,S--i

10 Chlorine (mgll) D&chlorlnBted '. SIUAI!>, mgllos mgll a.
Number Date Time R~~.d / T':~ (V... or Ho) ~ Clco3 cleo) Age or Size <:. 'l.G\.l...r-;> <'2.'1. l.,rJ ;:.l-t;,. <:'2-'1. \,..,...,>

COI.\S5-01 ~o'5 / fJ17 ~S-5 J5L ( O GS Loading Rate - V i".r- \ ,yo,,- '" -
-02 coc!.':b0/ id", C\S··b YQ0 II Test Container Size ~.,~ 3o,."..L )0,..}..

-03 ~.I" / HI;> 0.,5-7 20 5 Test Volume S~',J-, 1~-vL 2.')J..

-04- ?rl:,-~'::i O<tS30 o.os / f'io ~S-+ ?'v'..) :;; Feeding: Type 0,( ,..,...L A..J"-,,,,,. o.L.L f+\...., G- rw~L

,..0'\ :)-~-~~ ()~()a (';.05/ \~O 95-1(: ! Gj o S
Amount

.~ J. .. t., he..-T d~\'/ -

0b 3-1£>··..-6" O'a= b06/ NU q:s--1'3 2'-15 S 'Aeration: Began
vi ",', ~ YW".{.,

Amount '"
/ - - -
/ Dilution Water 10 # 3''; b gS{,\ 9S(1

/ Acclimation Period <. 1I-\ l-:> «: LV\ iAr-~ L..2.C{ l.-,

/
Test Location - L{ "b ~s

/ Condition of Survivors

/

/

/ Comments '1)<:\.'{'5 r.o fcocJ Qvo.:\\aj,\ - .cxam ~rl:Yl<"~ '~

/ ,J

/

Hardness Alkalinity
Dilution Water Source 10# mgflas mgfl as

CaC03 CaC03

~C-(.v" ,Mf-I UC+M) 0'1(, <J't::. {;(.)

.M.. P Wl.J\ ('\-z.-G B''-'1 (OG 7J.. Water Quality Meters Used/lD #

Dissolved Oxygen :#/ pH ~\ Temperature

Conductivity ~\ OtherRefractometer

scoEPA00028235



rt:::!J=fMJHlll FRESHWATER TOXICITY TEST SURVIVAL AND WATER QUALITY IDATA

ohr l"-'fSo 24 hr I G3':. 46 hr )""",:;. 72 hr

Client

Sample Description

Beginning, Date

Ending, Date

Technician 0 hr

lime

)7-'"/)

:3,-''1 - <; 5"'"

24 hr :::c 48 hr 96hr __

96hr __

Conc Test Number of Live Organisms Disolved Oxygen (mg/l) pH Temperature(°C) Conductivity (pmohs/cm)
or Container

Percent Number 0 24 46 72 96 0 24 46 72 96 0 24 48 72 96 0 24 48 72 96 0 24 48 72 96

S 'S S 31 ~<:. "17 'iii 20 '2.:> zz(,
-c,

z~t{LWI'(I.."L..> Ac - - Lv

I 3 S S' :) :S,0 ~ '3,'-{
I
I

I L S s: :: 2,q - <;BS
~

1 D ~ f ~ s.(], - 't,S

'-'s:--5( ",~") PI s '( 6 Cj,Ll <3.(, e"b - Ti <D 2,.;, ':?,,;) J3ZD - /<JF-

i
p s: i.( { '1,0 - ~.b-'

I

I
e- S I.{' '.;z "I 0 - ~.~

1 D s '-( 0 q.o - 'J(;,

CiS -~f;~' 4 s :> 3 q.z.. - 9'(, 7'<1 - ~.o ?o '<':;; <-'» 733 ?--ty-

G S <.( Y C;/~ - 0."

C s 5 2: <;.2- - $'(,

>- :J s: '{ 3 1. z. 9.b-

4'S--T';~~ A s .; s q,u - gc, 13 - 9.0 ("0 (..,,> 2v l5-.) - N&,

:> s: ) S- C1,u - ~(,

C- S « -: '1/0 - <,?l, ......

D S" ~ ~ (i.c> - ~(.
-I-

..
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Start Date:
End Date:
Sample Date:
Comments:

Acute Test-48 Hr Survival
07 Mar-95 00:00 Test 10: 135501cda Sample 10:
09 Mar-95 00:00 Lab 10: ORCHM-Corvallis Lab Sample Type:
06 Mar-95 00:00 Protocol: EPAA 91-EPA Acute Test Species:

WACKER-SILTRONICS
EFF2-lndustrlal
CD-Ceriodaphnia dubia

Conc-%
D-Control

33

1
1.0000
0.0000

2
1.0000
0.2000

3
1.0000
0.4000

4
1.0000
0.0000

conc-ss
D-Control

"33

Mean
1.0000
0.1500

N-Mean
1.0000
0.1500

Transform: Arcsin Square Root
Mean Min Max CV%
1.3453 1.3453 f.3453 0.000
0.3998 0.2255 0.6847 55.174

N
4
4

Rarnk
Sum

10.00

1-Tailed
Critical

11.00

Auxiliary Tests
Shapiro-Wilk's Test indicates normal distribution (p » 0.01)
Equality of variance cannot be confirmed
Hypothesis Test p-tail, 0.05)
Wilcoxon Two-Sample Test indicates significant differences

Statistic
0.85469

Critical
0.749

Skew Kurt
0.80811 1.75878

Page 1 ToxCalc v5.0 Reviewed by:__

- "-- - -"-- -------_.. -" ---
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Start Date:
End Date:
Sample Date:
Comments:

Acute Test-48 Hr Survival
07 Mar-95 00:00 Test 10: 135502cda Sample ID:
09 Mar-95 00:00 Lab 10: ORCHM-Corvallis Lab Sample Type:
06 Mar-95 00:00 Protocol: EPAA 91-EPA Acute Test Species:

WACKER-SILTRONICS
EFF2-lndustrial
CD-Ceriodaphnia dubia

Conc-%
O-Control

33

1
1.0000
0.6000

2
1.0000
0.8000

3
1.0000
0.4000

4
1.0000
0.6000

Transform: Arcsin Square Root Rank 1-Tailed
Conc-% Mean N-Mean Mean Min Max CV% N Sum Critical

O-Control 1.0000 1.0000 1.3453 1.3453 1.3453 0.000 4
'33 0.6000 0.6000 0.8910 0.6847 1.1071 19.366 4 10.00 11.00

Auxiliary Tests
Shapiro-Wilk's Test indicates non-normal distribution (p <= 0.01)
Equality of variance cannot be confirmed
Hypothesis Test (Hail, 0.05)
Wilcoxon Two-Sample Test indicates significant differences

Statistic
0.74565

Critical
0.749

Skew Kurt
0.17433 3.50912

Page 1 ToxCalc v5.0 Reviewed by:~~

-------- ---------~._._----_._--
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Start Date:
End Date:
Sample Date:
Comments:

Acute Test-48 Hr Survival
07 Mar-95 00:00 Test 10: 135503cda Sample 10:
09 Mar-95 00:00 Lab 10: ORCHM-Corvallis Lab Sample Type:
06 Mar-95 00:00 Protocol: EPAA 91-EPA Acute Test Species:

WACKER-SILTRONICS
EFF2-lndustrial
CD-Ceriodaphnia dubia

Conc-%
D-Control

33

1
1.0000
1.0000

2
1.0000
1.0000

3
1.0000
1.0000

4
1.0000
1.0000

Conc-%
D-Control

33

Mean
1.0000
1.0000

N-Mean
1.0000
1.0000

Transform: Arcsin Square Root
Mean Min Max CV%
1.3453 1.3453 1.3453 0.000
1.3453 1.3453 1.3453 0.000

N
4
4

Rank
Sum

18.00

1-Tailed
Critical

11.00

Auxiliary Tests
Shapiro-Wilk's Test indicates normal distribution (p » 0.01)
Equality of variance cannot be confirmed
Hypothesis Test (Hail, 0.05)
Wilcoxon Two-Sample Test indicates no significant differences

Statistic Critical
0.749

Skew Kurt

Page 1 ToxCalc v5.0 Reviewed by:__
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HILL
Ceriodap-hnia dubia Survival and Reproduction

Test Data Summary

Sample 10 # Co (::ss _or~{

Percent Total Young RerReplicate Total
or # Alive Live

Concentration A B C 0 E F G H I J Adults Young

C.;;rlrrz...;L 11 (2.- 2.y z..g 2'1 Lb (.(, "22.. Ll 3)\-'C L1 1'17
3 'I. Zb 7..::> '3 u; I ( l<..j <-tl 7..7 2/ c: /0 L3'3

lv" Ib '-' 0
2.0 n n Dkf) J( 15 )3- 7 I)tiA-D A-v

/7 " (;I 0 0 D 0 0 0 0 <:> 0 o 6

"":'"-) - C> V c- 0 J (J () o " .:> (.) <0iJ::> I.

t oa r . £) U' 0 (J 0 0 .o ..;, <.> (.l 0 o

.

---------~-~-~~
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afMH/ll CERIODAPHNIA 7-DAY SURVIVAL AND REPRODUCTION DATA

Client Wc.h.e-r - ~;I~'"l>.,,·IC':> Test Beginning: Date 3-7''1, Time 15:/,/

Sample Description cJ':~,>S -00.{ Test Ending: Date 3-11.J/fS TIme /3':.50

Ceriodaphnia Lot# . '-ISS' Dilution Water 0:"'" uvl \ 1+'0 ("\H 10#_5_0/_'1 _

Technician Day'~ Day 2~Day 3 '"'§ Day 4 ..z-Day 5 ~ Day 6 ~ Day 7 J5
Time Day 1~Day 2 i610 Day 3105b Day 4 IDs:;' Day 5 HaS"' Day 6 (j~C Day 7 j 1':-;:"<->

Percent or Replicate No. Total

Concentration Day B G J
Live Live

A C 0 E F H I Adults Young

1 0 L/ 0 c> Co '--' G (.;> b 0 1<:::- 0

2 0 .» = 0 U 6 c, 0 0 D Ie 6

3 ~v.-y..o 0 ,~c:> ;,.'{..'"' ~" ~v ~~ _.......(U fl-V:-S-" ~Ao q ~3JI':.\I':' Po &-c .R~ ,....
CONT1'UJ L. 4 _"2, 0 :'> y ::> .s '-{ y ~ ~ ;;"'7~

5 0 L{ q 6 C:> () OJ .s- O ~ 4 2...7
6 ,'-j z- 0 <:t 7 /0 0 c) b - C\ \.fo
7 0 0 /).- IS it! /3 /3 /'1 12.... - 0, '1)",
1 o D 0 6 6 c» o c. (; c, <C 0

2 0 0 0 0 C> 0 0 <:.> 0;:, <> I D 6

3 "......§= p.j{...o 0 :$.0 0 ;y~O w~P ,v"f.,0 Cl'b70 "¥-¢. If> ~r--

') /, 4 s: '1 0 c U 1...) '-{ G S- L( 1O ss
5 0 c» c» 0 U Q (.) 0 0 0 10 6

6 C\ 6 0 '7 ::2 8 Ii) ~ 7 7 ID 6(,.

7 }2- /7 (J it.( 7 J/ IS /5' /s It) !L') j A'1, () '-' '---' 0 U 0 '---' V 0 0 (0 ,;,

2 c> c» '-',.,." 0 (./ 0 c> 0 c:.., c:» 1 c»

3 () Ao - 0 6 AD 0 c.) () r 00
1(.) 'r. 4 S - - 5 I ~

~

~ 3 3 '7 2-D

5 0 - c> 6 0 c) C- O '{ 0- -
6 5 -

b (,. s c S- 7 33~ - ~

7 Y - - 1 10 q - C; 7 Iv I '~b

1 v 0 UAQ <.J <-> u u u 0 u '1 0

2 0 <..> - 6 0 o 0A-'f> U U U eo C>

3 /\11 Ac - AD lib .-1iJ - AO 4b i/D 0 r:>
'-7 ( 4 - - .....

5 - - -
6 - --

7 ~ - -
1 0 0 °A-f) "Act:::> 0 Uf\-D 0 «» 0 UAD s: oA-9

2 O"TO ~ - - Op,-fJ - 0 U"'o VAP - c..> 0-"D

3 - - - ~
~ - - .- - - --

33 "to 4 I - , , - I- - ~ -
5 i ~ - ! I- - - -

8 I - -- - ~ \ I ~ I
7 - ./ / - .... t

1 U""l ...> U U DAr> O,k'J
0 AD u

A D uAcI:> 0.!'l-[,? ( U~D I'd>

2 - - O';"y - ~ - -- - ~ C D

3 - - - - - - ~ - - -- -"
lou I. 4 - - - - ~

~ " " --
5 - .... ~ - - - - - - - I
8 - - - - - - - - I- -
7 - - - - - ~ - - - - \
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ICHMHILL

I

CERIODAPHNIA WATER QUALITY DATA

Date 1,(, ..:,( Time 230

Day 4 ,<:.,S~.. . Day 5 IS-oc, Day 6 / Lj ). [) Day 7 I '}2 C>

Technician

Time

DayO Ss:

DayO no y

Day 1 7r

Day 1 (Sl~

Day 2 "DN\.

Day 2 (l<)'15'

Day 3...::5:::...:...5__Day 4~)""

Day 3 if AD

Day 5 ~ Day 6 --..::::roL::5~_ Day 7 ----"'";;:.\'-!.5'__

Percent pH Conductivity (IJmhoslcm)
or Dissolved Oxygen (mgll) Day Day

Concen-
tration

I

0 1 2 3 4 5 6 7 0 1 2 3 4 5 6 7 0 1 2 3 4 5 6 7

~~%~:~1% x:~1%~1%%0, u ...<.) .....~

C.;r<11"U c:.. g,D ~> "' :'i 7! 7,7 S,I 7:> Y,,} )'3 7' LJ(.. -z..-vt...
...... (,;.,.

" il..-- '3 'G 7;b f,i .80 7.::> 7f3 ~( 1.7

't; .t

~%c;:%1%I~ IA:ttItX~XL,I

1f '-i-:r:u v· 7) 7.7 t}tl;jb" B,u .ri, o '7,3 ~ ,J:. '7 . 7G 70 ,2..- ~o 7.C~

V / liA:1%'% / 17ItI~~1/10 '(, 7,3 gil JaS
'7.l ,6- 6'3 751 Z;o I.G

;(%?::7/ / ~.y%%77 /I, '! 'S,y ts""'" 7.(. )""- ~<...(

<.-!,,) ~I j-tQ

3';, i, V / / / / ,/ / / 7177/
~:1/ V/ / ~;(VVVVIv01'. ~ I 7. D

~ gGj~>.{
"Z~

'llS....

Percent Total Hardness (mg/I CaCOJ) Alkalinity (mgll CaCOJ)
or Day DayConcen-

tration 0 1 2 3 4 5 6 7 0 1 2 3 4 5 6 7

,

Comments: _

scoEPA00028242



Ceriodaphnia Survival and Reproduction Test-7 Day Survival
Start Date: 07 Mar-95 00:00 Test 10: 135504cdc Sample 10: WACKER-SILTRONICS
End Date: 14 Mar-95 00:00 Lab 10: ORCHM-Corvallis Lab Sample Type: EFF2-lndustrial
Sample Date: 06 Mar-95 00:00 Protocol: EPAF 91 Test Species: CD-Ceriodaphnia dubia
Comments:

Conc-% 1 2 3 4 5 6 7 8 9 10
D-Control 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 0.0000

3 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
10 1.0000 0.0000 0.0000 1.0000 1.0000 1.0000 0.0000 1.0000 1.0000 1.0000
17 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
33 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

100 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Not Fisher's 1-Tailed Isotonic
Conc-% Mean N-Mean Resp Resp Total N Exact P Critical Mean N-Mean

D-Control 0.9000 1.0000 1 9 10 10 0.9500 1.0000
3 1.0000 1.1111 0 10 10 10 0.5000 0.0500 0.9500 1.0000

10 0.7000 0.7778 3 7 10 10 0.2910 0.0500 0.7000 0.7368
*17 0.0000 0.0000 10 0 10 10 0.0001 0.0500 0.0000 0.0000
33 0.0000 0.0000 10 0 10 10 0.0000 0.0000

100 0.0000 0.0000 10 0 10 10 0.0000 0.0000

Hypothesis Test (1-tail, 0.05)
Fisher's Exact Test

NOEC LOEC ChV TU
10 17 13.0384 10

Linear Interpolation (80 Resamples)
Point % SE 95%CL Skew
IC05 4.330 1.964 3.604 10.350 1.8367
IC10 5.660 2.048 4.208 10.700 0.9258
IC15 6.990 2.025 4.812 11.050 0.2510 1.0
IC20 8.320 1.951 5.416 11.400 -0.2413
IC25 9.650 1.780 6.020 11.750 -0.5572

0.9

IC40 11.300 1.369 7.832 12.800 -1.1111 0.8

ICSO 12.250 1.202 9.040 13.500 -1.3272
0.7

:x 0.6
r::::
li 0.5
rn
£ 0.4

0.3

0.2

0.1

10

Dose %
100

Page 1 ToxCalc v5.0

----~--~-~-----_...__ ...

Reviewed by:__
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Ceriodaphnia Survival and Reproduction Test-Reproduction
Start Date: 07 Mar-95 00:00 Test 10: 135504cdc Sample ro: WACKER-SILTRONICS
End Date: 14 Mar-95 00:00 Lab 10: ORCHM-Corvallis Lab Sample Type: EFF2-lndustrial
Sample Date: 06 Mar-95 00:00 Protocol: EPAF 91 Test Species: CD-Ceriodaphnia dubia
Comments:

Conc-% 1 2 3 4 5 6 7 8 9 1'0
O-Control 11.000 12.000 24.000 28.000 24.000 zs.ooo 26.000 22.000 21.000 3.000

3 26.000 25.000 13.000 26.000 11.000 24.000 29.000 27.000 27.000 25.000
10 16.000 0.000 0.000 20.000 17.000 17.000 0.000 17.000 15.000 18.000
17 0.000 0.000 0.000 0.000 0:000 0.000 0.000 0.000 0.000 0.000
33 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

100 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Transform: Untransformed Rank 1-Tailed Isotonic
Conc-% Mean N-Mean Mean Min Max CV% N Sum Critical Mean N-Mean

D-Control 19.700 1.0000 19.70b 3.000 28.000 41.657 10 21.500 1.0000
3 23.300 1.1827 23.300 11.000 29.000 26.305 10 123.50 79.00 6.83011 21.500 1.0000

·10 12.000 0.6091 12.000 0.000 20.000 69.832 10 76.00 79.00 6.83011 12.000 0.5581
17 0.000 0.0000 0.000 0.000 0.000 0.000 10 0.000 0.0000
33 0.000 0.0000 0.000 0.000 0.000 0.000 10 0.000 0.0000

100 0.000 0.0000 0.000 0.000 0.000 0.000 10 0.000 0.0000

AUXiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates non-normal distribution (p <== 0.01) 0.80592 0.9 -1.0267 -0.449
Bartlett's Test indicates equal variances (p == 0.62) 0.97089 9.21035
Hypothesis Test (Hail, 0.05) NOEC LOEC ChV TU
Steel's Many-One Rank Test 3 10 5.47723 33.3333

Linear Interpolation (80 Resamples)
Point 0/0 SE 95%CL Skew
IC05 3.792 0.801 2.755 4.452 5.8447
IG10 4.584 0.864 3.723 5.903 3.7660
IC15 5.376 1.009 4.347 7.355 2.0480 1.0
IC20 6.168 1.195 4.949 8.806 1.2527
IC25 6.961 1.378 5.522 10.082 0.8889

0.9
.~

IG40 9.337 1.385 7.080 11.465 -0.0820 0.8

IG50 10.729 1.303 8.100 12.388 -0.4197 0.7

:Jl 0.6
.c:::
& 0.5
(fj

-- ~ 0.4
~

0.3

0.2

0.1

0.0
1 10 100

Dose %

Page 1 ToxGalc v5.0 Reviewed by:__
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Ceriodaphnia Survival and Reproduction Test-48 Hr Survival
Start Date: 07 Mar-95 00:00 Test 10: 135504cdc Sample 10: WACKER-SILTRONICS
End Date: 14 Mar-95 00:00 Lab 10: ORCHM-Corvallis Lab Sample Type: EFF2-lndustrial
Sample Date: 06 Mar-95 00:00 Protocol: EPAF 91 Test Species: CD-Ceriodaphnia dubia
Comments:

Conc-% 1 2 3 4 5 6 7 8 9 10
D-Control 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000

3 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
10 1.0000 1.0000 0.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
17 1.0000 1.0000 0.0000 1.0000 1.0000 1.0000 0.0000 1.0000 1.0000 1.0000
33 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

100 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Not Fisher's 1-Tailed Isotonic
Conc-% Mean N-Mean Resp Resp Total N Exact P Critical Mean N-Mean

D-Control 1.0000 1.0000 a 10 10 10 1.0000 1.0000
3 1.0000 1.0000 a 10 10 10 1.0000 0.0500 1.0000 1.0000

10 0.9000 0.9000 1 9 10 10 0.5000 0.0500 0.9000 0.9000
17 0.8000 0.8000 2 8 10 10 0.2368 0.0500 0.8000 0.8000
33 0.0000 0.0000 10 a 10 10 0.0000 0.0000

100 0.0000 0.0000 10 a 10 10 0.0000 0.0000

Hypothesis Test (1-tail, 0.05)
Fisher's Exact Test

NOEC LOEC ChV TU
17 33 23.6854 5.88235

Linear Interpolation (80 Resamples)
95% CL SkewPoint °/0 SE

IC05 6.500 4.196
IG10 10.000 4.317

r-
IG15 13.500 3.889
IC20 17.000 3.317
IG25 18.000 2.832
IC40 21.000 1.959
IG50 23.000 1.746

.

4.394 17.800 0.5693
5.788 18.600 -0.1878
7.183 19.400 -0.4857
8.577 20.200 -0.9319

11.677 21.000 -0.9976
16.965 23.400 -0.8520
19.600 25.000 -1.1959

1.0 -r---------.....- .......
0.9

0.8

0.7

~ 0.6
c:
&. 0.5
III

ti. 0.4

0.3

0.2

0.1

Page 1 ToxCalc v5.0
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OifMHILL FATHEAD MINNOW 7-DAY SURVIVAL AND WATER QUALITY DA'A

Date Initiated

Date TerminatedSample Description :.:::=..;.;;;,:;.=--- _

Client

Technician: DayO~ Day 1JJ:tL Day 2~ Day 3..:t:2- Day 4.Kf:1Q.. Day 5 rt-rD Day 6f\\J Day 7~
Time Day 0J1QQ. Day 1 \S'30 Day 21ID... Day 3 It" ,0> Day 4 (3{{S Day 5.ti:Q Day 6 \525 Day 7 ...l1a.QlJ

rr=---=--=.......-O;---"'!""""'---------..,----.....--"'T'"-------,---"""""'ir---,.-

5<

Specific
Temperature Conductivity

(0C)
(urnhos/cm)

7.1

Post

7.7

~.O

pH

Pre

+.<
'7· (0

7JD
.::} .11'7

1.R
1.1

/1
~.\

"6.3

Post

'6.'4

Dissolved O2
(mgll)

t{) ·1
7.3

1/J.7

(~ . (/l

/. )
c,

Pre

7+

I.n

D

7

.....,
I

7

-~

to
10

/0

In

I r.

ti)

}O

I;;>

in

(0

10
Ir>
10

!D

If)

B C
---r----r---+----r----f----,.- - .-

Number of Live
Organisms

A

1 () \ 0
2 If) If)
3 '1 ID

2 0 0.

o .o j.7

1 (:, 9

5 'i (~

6 'R 10

4 ~ iD

o r> I;;>

3 !D r

7 q 1o

4 0 'if

~_L .j-....,.,L---+~'i!::t--+-----=:.::::_i_~-+----f-------II_---+---;_--- --I
6

Concentration
or Day

Percent 1-----,..

6 I 0 ~~-+-=+,_-+_.,4,_4-+..::.-_+_-.£..;.L-t____:::-?_t-...l..!....I"---+--___1r_--_t
D---- _--+~7~ ,••. \0... I- .K_-+-....L.._I--~_+-~.l..-.+_--___il__-~~i----+---+---_I

o j Ii:> 1.;J.-+-...:.::.-l~~4_---t_-----t----_+_---t_--_+--____i
1 I \0 a.

.2-~~--' Q- --?S~.~-~-+---L__I---+_--___ll__--_+_--___ll__--._+_--__I
3 I:< J'
4 0 Q-

4 1 0 :} JO <:;

1 0 '1 to ?S
2 \(1) C 10 "':>
3 I,) I;)

6 J D 7 It) R
7 Lo G r0 ex'

o ,.:> ~~ Iv lb-,"r>X ~~.-+----+.----f----+- -----Jf-----1------J

2
' :;. ~ . 10 -,<;[;L'----J----+---,--J.----I-----4------l-----I

- I v \ a --s<
3 q ,oj /D -+-..iFl--I-- -I-__---4 -f- t_--__+----1

4 01 q. __l~ _ -,C~L--+----.J-----+---+----I_---+------i
5 ")1 6 /.:.- B

t-- 6 9- ~_--l-----lJ~0-f-_5<~-I-----+---_.......---_+_---t_--__+---~
7 q S< (D t2

. ---.' 1--0 I:;' Iv {" :J.- 'l-,;;; t,

1 u: 10 /0 8 v. '?

lev .t.
lIS . '1

/'0
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Fathead Minnow 7-0ay Growth Data

ScmpiG DescnptJon _

Concentration
Tare Total Net Fishor. Replicate No.ot Net Weight

Percent Weight (gm) Weight (gm) Weight (9m) FISh Per Fish (mg

('.I;M 712/J)J_ A t.OCj{;Cj t. IOct1 l'
B 1./05"3 t. I tt« Ib
G !,IZi-h ;, /331 fO

[) ;.1023 I, If) ~1 ex

~ A 1.lItf3 !IZD'1- (r.

B (,/22.;; r. !';{ 7-4- '<;1

C- I. {D4~ r. I IC)'J.., q
() ;,1.001 I,/O~(,( .=l-

/0 A f,IO -K'D /.//29 q
B /,(0&1;; t. If f/ ~
C t. (0&1 LU?J? !O

D (,102.D I, to/.,9 -i

r:r 4 J,/u2Q t. lD'? tv i"C:

13 /. JI O} !iIf4't f.c
G f. Lo.t;Lj /.1/ I j (0

[) L ~ DI;4 (.11/1. g'

53 A /.01:;;4 /. t DOt..} q
B 1./0/9 1, I07.j )(

G ;'I{)~':) I, 1/2,./ lD

I~ /, ()qq'i 1./D~~J.- . t6

I cr. A I. /o1~ /'/01<) '3
{j 1,ID2-Q ;./D!.fr;; io

G I· i/34- 1,1144 S-
f) I· iI~? I, ( I fv q .:
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Start Date:
End Date:
Sample Date:
Comments:

07 Mar-95 00:00
14 Mar-95 00:00
06 Mar-95 00:00

Larval Fish Growth and Survival Test-7 Day Survival
Test ID: 135504ppc Sample 10: WACKER-SILTRONICS
Lab ID: ORCHM-Corvallis Lab Sample Type: EFF2-lndustrlal
Protocol: EPAF 91 Test Species: PP-Pimephafes promelas

Conc-%
D-Control

3
10
17
33

100

1 2 3 4
0.8000 1.0000 1.0000 0.8000
1.0000 0.8000 0.9000 0.7000
0.9000 0.8000 1.0000 0.7000
1.0000 0.6000 1.0000 0.8000
0.9000 0.8000 1.0000 0.8000
0.3000 0.6000 0.5000 0.5000

Transform: Arcsin Square Root l-Tailed Isotonic
Conc-% Mean N-Mean Mean Min Max CV% N t-Stat Critical MSD Mean N-Mean

D-Control 0.9000 1.0000 1.2596 1.1071 1.4120 13.974 4 0.9000 1.0000
3 0.8500 0.9444 1.1898 0.9912 1.4120 15.281 4 0.540 2.410 0.3114 0.8563 0.9514

10 0.8500 0.9444 1.1898 0.9912 1.4120 15.281 4 0.540 2.410 0.3114 0.8563 0.9514

17 0.8500 0.9444 1.2043 0.8861 1.4120 21.278 4 0.428 2.410 0.3114 0.8563 0.9514
33 0.8750 0.9722 1.2188 1.1071 1.4120 11.906 4 0.315 2.410 0.3114 0.8563 0.9514

'100 0.4750 0.5278 0.7591 0.5796 0.8861 16.957 4 3.873 2.410 0.3114 0.4750 0.5278

Auxiliary Tests
Shapiro-Wilk's Test indicates normal distribution (p > 0.01)
Bartlett's Test indicates equal variances (p =0.91)
Hypothesis Test {t-tall, 0.05) NOEC LOEC ChV TU
Dunnett's Test' 33 100 57.4456 3.0303

Statistic
0.93184
1.54469
MSDu MSB

0.24635 0.1397

Critical
0.884

15.0863
MSE F-Stat

0.0334 4.18273

Skew Kurt
-0.1004 -1.1757

F-Prob df
0.01068 5,18

Linear Interpolation (80 Resamples)
Point 0/0 SE 95% CL(Exp) Skew
ICOS 33.220 15.683 0.000 47.444 0.3654
IC10 41.128 15.528 0.000 57.276 -0.9605
IC15 49.036 14.286 0.000 67.544 -1.5761
IC20 56.944 9.831 22.266 77.523 -1.3374
IC25 64.852 9.217 32.356 87.501 -0.5172
IC40 88.577
IC50 >100

0=1

1.0 r--------------,
0.9

0.8

0.7

~ 0.6
c
8.. 0.5
lIJ

&. 0.4

0.3

1,0010
Dose%

0.2

0.1

0.0 +--.--,--,-"'"T"T"T""T"T~_..,.__r__,_..,....,...........l

1
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Start Date:
End Date:
Sample Date:
Comments:

07 Mar-95 00:00
14 Mar-95 00:00
06 Mar-95 00:00

Larval Fish Growth and Survival Test-? Day Growth
Test 10: 135504ppc Sample 10: WACKER-SILTRONICS
Lab ID: ORCHM-Corvallis Lab Sample Type: EFF2-lndustrial
Protocol: EPAF 91 Test Species: PP-Pimephales promelas

Conc-%
D-Control

3
10
17
33

100

1 2 3 4
0.6250 0.6200 0.6900 0.8250
0.6400 0.6125 0.6222 0.7857
0.5444 0.5750 0.6900 0.7000
0.5700 0.6833 0.6100 0.6750
0.5556 0.6875 0.6800 0.6625
0.5000 0.2667 0.2000 0.3400

Transform: Untransformed 1-Tailed Isotonic
Conc-% Mean N-Mean Mean Min Max CV% N t-Stat Critical MSD Mean N-Mean

D-Control 0.6900 1.0000 0.6900 0.6?00 0.8250 13.838 4 0.6900 1.0000
3 0.6651 0.9639 0.6651 0.6125 0.7857 12.209 4 0.465 2.360 0.1264 0.6651 0.9639

10 0.6274 0.9092 0.6274 0.5444 0.7000 12.624 4 1.169 2.360 0.1264 0.6361 0.9219
17 0.6346 0.9197 0.6346 0.5700 0.6833 8.528 4 1.035 2.360 0.1264 0.6361 0.9219
33 0.6464 0.9368 0.6464 0.5556 0.6875 9.507 4 0.814 2.360 0.1264 0.6361 0.9219

100 0.3267 0.4734 0.3267 0.2000 0.5000 39.468 4 0.3267 0.4734

Auxiliary Tests
Shapiro-Wilk's Test indicates normal distribution (p » 0.01)
Bartlett's Test indicates equal variances (p = 0.90)
Hypothesis Test (Hail, 0.05) NOEC LOEC ChV TU
Dunnett's Test 33 100 57.4456 3.0303

Statistic
0.93709
1.0575
MSDCI MSB

0.12641 0.00256

Critical
0.868

13.2767
MSE

0.00574

Skew Kurt
0.48568 -0.7459

F-Stat F-Prob df
0.44537 0.77412 4,15

Linear Interpolation (80 Resamples)

10010

Dose %

1.0 ,--------------,

0.8

0.7

0.9

3l 0.6
c:g, 0.5
(/l

rl. 0.4

0.3

0.2

0.1

0.0 +--'--;""""'''''''''''''T''TT'''''---''--''-'-''''''''''T''T''I'l

1

Point % SE 95% CL(Exp) Skew
IC05 5.320 13.528 0.000 59.466 1.0579
IC10 36.272 16.955 0.000 52.189 -0.2587
IC15 43.742 15.055 0.000 58.326 -1.2896
IC20 51.211 10.092 17.843 65.942 -1.3174

<=! IC25 58.681 8.713 27.717 75.249 0.0323
IC40 81.091
IC50 96.031

Page 1 ToxCalc v5.0 Reviewed by:__
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Start Date:
End Date:
Sample Date:
Comments:

07 Mar-95 00:00
14 Mar-95 00:00
06 Mar-95 00:00

Larval Fish Growth and Survival Test-48 Hr Survival
Test ID: 135504ppc Sample 10: WACKER-SILTRONICS
Lab ID: ORCHM-Corvallis lab Sample Type: EFF2-lndustrial
Protocol: EPAF 91 Test Species: PP-Pimephales promelas

Conc-%
D-Control

3
10
17
33

100

1 2 3 4
1.0000 1.0000 1.0000 0.8000
1.0000 0.9000 1.0000 0.7000
1.0000 0.8000 1.0000 0.7000
1.0000 0.9000 1.0000 0.8000
0.9000 0.9000 1.0000 0.8000
1.0000 1.0000 1.0000 0.8000

Transform: Arcsin Square Root 1-Tailed Isotonic
Conc-% Mean N-Mean Mean Min Max CV% N t-Stat Critical MSD Mealil N-Mean

D-Control 0.9500 1.0000 1.3358 1.1071 1.4120 11.411 4 0.9500 1.0000
3 0.9000 0.9474 1.2661 0.9912 1.4120 15.696 4 0.587 2.410 0.2862 0.9100 0.9579

10 0.8750 0.9211 1.2306 0.9912 1.4120 17.454 4 0.886 2.410 0.2862 0.9100 0.9579
17 0.9250 0.9737 1.2951 1.1071 1.4120 11.347 4 0.343 2.410 0.2862 0.9100 0.9579
33 0.9000 0.9474 1.2543 1.1071 1.4120 9.935 4 0.686 2.410 0.2862 0.9100 0.9579

100 0.9500 1.0000 1.3358 1.1071 1.4120 11.411 4 0.000 2.410 0.2862 0.9100 0.9579

Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.88679 0.884 -0.6114 -1.0374
Bartlett's Test indicates equal variances (p '" 0.95) 1.12197 15.0863
Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV TU MSDu MSB MSE F-Stat F-Prob df
Dunnett's Test 100 >100 1 0.1937 0.00761 0.0282 0.26988 0.92369 5, 18

Point
IC05
IC10
IC15
IC20
IC25
IC40
IC50

% SE
>100
>100
>100
>100
>100
>100
>100

Linear Interpolation (80 Resamples)
95% CL(Exp) Skew

1.0 -.---------------.

0.9

0.8

0.7

~ 0.6
c:
&. 0.5
U)

£ 0.4

0.3

0.2

0.1
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APPENDIXB
REFERENCE TOXICANT DATA SHEETS
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REFERENCE TOXICANT DATA SHEET

dO ~}'- Test End /boi)

Time --:...::..:::... _

Time _

Oate _

Oate _

10# tnfo."Dilution Water _-=="--!:......:..:...!...- _

CIO# _f.\_,'-- Stock Solution

Solvent c1J h\)~
R~ Al-t

Client C.:A!u.. e.-
Test Organism '?~Ll\~ rr,w.rJ\.!·
Source A.,.,.l,. (kol'....<L Ur. )'-..,' ....,,>

1/

JDIt flftv\ L{(5, Age L. 1.'1. h'>

Total Hardness as CaC03 4_0 Total Alkalinity as CaC03
~ ..-_ ....~ ... ,-_..~

~uctivity (umhos/c~alinity (ppt) Temperature _

T~~h~i·~i;n___OI1--~ 24h _~ 48h _-,-",--,-__ 72h 9Sh __--'-__

Size _

Toxicanl Test Number Survivinc Dissolved Oxvoen mall pH Tem oerature °cConcentration Chamber

»/«: Number 0 24 48 72 96 0 24 48 72 96 0 24 48 72 96 0 24 48 72 96
(.:Y~'TJU1_ I,) c-1 q ~7 Cj.Q ~.(., 7,> l:':\ ,~ 2<.,.) 2...> '2.">'-!-

'1 io 10 (0 .t'.'~ '1,0 sn 7.7 7.tJ '1"~ z...> 20 L..>

t. I') I'=' I'D ~y 11,;) g7 7.7 "7, '/ 1,1 '(> ~ '2.....;-.',

~ I;:;> (0 "'3 5'.\~ "i,v 'V7 ~b 7.b c,"- ;;~ 2..> LJ

II) cr» ') o 8.'1 "1.;) ~,'!" 7& 7. (, i.e;. .~.) 1...) ~

~

12... 16 0 ,- 9."1 ii,a - 7.'< i,-:; - 7~ 2.::> -

'Dilution Water Code
Recon. - reconstituted water
VS - very soft
S - soft
MH . moderately hard
H - hard
VH - very hard 95% cant. int. .~ 8./

We verify this data is tru and correct.

Statistical Method
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Acute Test-48 Hr Survival
Start Date:
End Date:
Sample Date:
Comments:

07 Mar-95 00:00 Test 10: rppa413
09 Mar-95 00:00 Lab 10: ORCHM-Corvallis Lab

Protocol: EPM 91-EPA Acute

Sample 10:
Sample Type:
Test Species:

REF-Ref Toxicant
NACL-Sodium chloride
PP-Plmephales promelas

Conc-gm/L
o-Control

4
6
8

10
12

0.9000
1.0000
1.0000
0.3000
0.0000
0.0000

Trim Level EC50 95%CL
Trimmed Spearman-Karber

t1.0~------.41------""

0.9

6.9597 8.0817
6.8851 8.1176
6.8100 8.1577
6.6561 8.2586
6.9597 8.0817

7.4997
7.4760
7.4534
7.4142
7.4997

0.0%·
5.0%

10.0'%
20.0%

Auto-O.O%
0.8

0.7

10010

Dose gm/L

~ 0.6
c
~ 0.5
(fl

&. 0.4

0.3

0.2

0.1

0.0 +--.--~~h..-""--"""-""'-l"""T'"T"'n...l

1

Page 1 ToxCalc v5.0 Reviewed by:__

scoEPA00028253



REFERENCE TOXICANT DATA SHEET

Age

Time--:.::..o:..-.:... _

Time _

3· 7-"~

3·'\ -'..if

Oate _

Oate _

10# <?AC\

Total Alkalinity as CaC03 IL

'"ZZ../f;,. Temperature
''2-0:'\ ~G

3"'" 48h .T:><; 72h 96h

( v L.

Conductivity (umhos/cm)/ Salinity (ppt) :::::::.... _

Technician Oh ,0 24h _....::=... _

Total Hardness as CaC03 -1...::..-=- _

•Dilution Water _--'--'-'----'c....=:.....:....--""':....::....._

CIO# a. ( StOCk Solution GO "'>JL

Solvent 6J'. \.: \\0

Size _

Client bA-/9...G
Test Organism Ce,d >d..6l~l<...

Source ;J:V"'~~
I lD# d C-fSLj

Toxicant Test Number Survlvinc Dissolved O)(1,gen mgtl pH Tern oerature °cConcentration Chamber
::>Il.- Number 0 24 48 72 96 0 24 48 72 96 0 24 48 72 96 0 24 48 72 96

C,.;rJ171. CL A- S s: S ~o - e~ '7.7 - ~..::. l.;] ('.:> <..).0

B « ~ S- ~g - ~G

I A s: - s: .'3 'd ~.~. "1:6 . - 9.1 't,,~ -et-.':"' - -l.::>

D s: :> '( ~. ~ - 5>6

2.. A S; ~. ',) 9', - $.~ 7.~ - !-JI <0 .~ ·r""
~ s: )" 2- e.q - 'i!.(,

2.. -: S C; I g.~ e .. b 7~~ - t'Jo "2..;; ,?oA - '.! .>

~ 5 )" I ql" q5... "I -
S- A S; S u 99 - ~.'I>' 7.'0 - i.. a ~"J (."> .» ~~

.3 s '-( 0 :g;j - He,

Y I>r s: c.> - .'3.~ .'3,s' - 7 v [;,.0 - <:0 2...'> . -.0

D c: o - gu 8'> -.,:,>

"Dilution Water Code
Reeon... reconstituted water
VS • very sort
S . soft
MH .. moderately hard
H .. hard
VH .. very hard

lf3 hLC50

95% conI. int. l.s

1.8

.t,. z. {

We verify this data is tr e and correct.

Statistical Method
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Acute Test-48 Hr Survival
Start Date:
End Date:
Sample Date:
Comments:

07 Mar-95 00:00 Test ID: rcda454
09 Mar-95 00:00 Lab ID: ORCHM-Corvallis Lab

Protocol: EPAA 91-EPA Acute

Sample 10:
Sample Type:
Test Species:

REF-Ref Toxicant
NACL-Sodium chloride
CD-Ceriodaphnia dubia

Conc-gm/L
O-Control

1
2

2.5
3
4

1
1.0000
1.0000
0.6000
0.2000
0.0000
0.0000

2
1.0000
0.8000
0.4000
0.2000
0.0000
0.0000

Transform: Arcsin Square Root Number Total
Conc-gm/L Mean N-Mean Mean Min Max CV% N Resp Number

D-ControJ 1.0000 1.0000 1.3453 1.3453 1.3453 0.000 2 a 10
1 0.9000 0.9000 1.2262 1.1071 1.3453 13.732 2 1 10
2 0.5000 0.5000 0.7854 0.6847 0.8861 18.129 2 5 10

2.5 0.2000 0.2000 0.4636 0.4636 0.4636 0.000 2 8 10
3 0.0000 0.0000 0.2255 0.2255 0.2255 0.000 2 10 10
4 0.0000 0.0000 0.2255 0.2255 0.2255 0.000 2 10 10

Auxiliary Tests Statistic Critical Skew Kurt
Normality of the data set cannot be confirmed
Equality of variance cannot be confirmed

Maximum L1kellhood-Probit
Parameter Value SE 95% Fiducial limits Control Chi-59 Critical P-value Mu Sigma Iter
Slope 6.43771 1.57378 3.3531 9.52232 0 2.09442 11.3449 0.55 0.24848 0.15533 4
Intercept 3.40039 0.572 2.27927 4.5215
TSCR 1.0
Point Problts gm/L 95% Fiducial limits
EC01 2.674 0.7711 0.29403 1.10391

0.9

EC05 3.355 0.98395 0.46539 1.31314 0.8
EC10 3.718 1.12049 0.59307 1.44387

0.7
EC15 3.964 1.22316 0.69737 1.54175
EC20 4.158 1.31142 0.79217 1.62635 ~ 0.6

EC25 4.326 1.39221 0.88263 1.70471 c:
&. 0.5

~- EC40 4.747 1.61853 1.15007 1.93433 III

EC50 5.000 1.77205 1.33696 2.10522 ~ 0.4

EC60 5.253 1.94012 1.538 2.31536 0.3
EC75 5.674 2.25552 l.B7971 2.80099.....
ECBO 0.25.842 2.39447 2.01136 3.05709
EC85 6.036 2.56726 2.16084 3.40983 0.1
EC90 6.282 2.8025 2.34485 3.94533
EC95 6.645 3.19138 2.61676 4.95376

0.0

EC99 7.326 4.07229 3.15495 7.73603
0.1 1 10

Dose gm/L

Page 1 ToxCalc v5.0 Reviewed by:__
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fCNMHILL FATHEAD MINNOW 7-DAY SURVIVAL AND WATER aUAUTY DATA

~.~

<,
Client OA-IQc /'t,....,vl

Sample Description _.:...N_'-_G....;C;;:;..- _

Date Initiated

Date Terminated .'"?:J - q,-C\ c:s

Technician: DayO~ Day 1 ::3~ Day2~ Day 3 ....::.<: Day 4 ...)"1 Day 5~ Day 6 bW Day 7~

Time Day a \5::::0 Day 1 .i.!::...!..£ Day 2.l.2...2£.... Day 3 0'}'1 c::, Day 4.LL£2- Day 5 \~cc: Day 6 J.:::i!:l.5... Day 7 \ S2 (

Number of Live Dissolved 02 pH SpecificConcentration Organisms (mgll) TempalaltJr9
Day (0C) Conductivityor

(~hoslcm)
Percent A B C D Pre Post Pre Post

0 ,0 1,0 10 It;
_. 'X .tl R.G z.r:; -z,~~

1 /D I~ ID I,". "Y.l .Y.& 7.Y g.o -;l-..~'

2 If) /0 Jo it;; I 2 ?-Z f. c- ;. 'i A) 5'7 -.>

C;.I'fTrvc, 3 ji) !t.) fD (I) 7. ;;; -JU '31 7.'" 51 ),.:'

4 /D ,-"0 il; I~ 7.., f',(, 7,/( ,fl '2,
5 9 If) 10 Ie 1.0.7 'Rt) 1.7 'r;.O 2.'", 3'2~

6 0>; In 10 \0 (n _/..0 'R.~ 7.(0 7·9 -z.S
7 o /0 10 to 7_1 - 7. 5' 25
0 10 /0 10 fro x.c- ~ ~.c..,

1 /0 !{) /:> /0 7:3 Y.b 7.'7 7.0
2 /D ID '0 10 / ~ Y. ? 7 '7 I. 1

0' "'->/L
3 rJ /D .f') ',; 7.'-/· -r:..J.;.I '<.~ 71 fl

.;,
4 I.e Ic iD Iv .: -p: .f ~ 7·S Yl
5 iO In to (0 07 'i$'.C:: 7.7 ":3.'2.
6 '0 If) in In 0.ip x. '1.- 7.5 '8.1
7 iO J( '0 10 77- rt, '\ -
0 It! iO 10 10
1 /0 10 10 /0
2 ID Ir; IT') ;,..,
3 Ie ID i I" .-

I".
1.0 "'1,- 4 /7- Ii: I~ , ')

5 In /0 ID /0

~: ic> iO ;0 /0
7 it) 10 /() In

({; .In 10 10 >f. 5 x.C --0 - -
1 I,..) I;) 10 10 '/ I., 1".(.,. 7,'( «.c
2' /0 . /0 10 10 7.> (7< »:r 7 .;..
3 10 Iv '" q '7.'-1 :;~""2.-i '( .., '1 / S,Or .

7. u '>11.. 4 c J I 9 -"75 s: (., -: 7 s.,
5 I G + ~ /·0 'is I: 7.7 g.O.',
6

..... '-f "\ to f...::, J,., X'. "1- 7.0.1- 'R.O
7 ~ '3 3 c. 7. L. -- I.S -
0 10 iO fO Ie
,- t c IV iO t »
2 .. ~ In 10 It)

3 '7 Q 10 I,'),
ct'l () SI... 4 7 7 7 q

5 '8 5 4 'R 7.0 'i? 5 7.5 8.0 2' J 74-00
6 1');,,;0 S ~ o.lZ 2.. 5 (, + <R.t... 7.S I.g 25
7 5 :> '"2- b 7.:!J - 7.5 -- '2'5
o 10 III 'n 10 - 'X.S ~ 7. 0. '25 12. ~C
1 'j r ,( 'D 76 fico 7. t:.- IS )..,

..2 ~ ; '-I ;,7 ? <' '7 -. 7.;, 2, !).S"'tc,. /

3 .... ..~ ! I 7. ,- ~< h--r q ~ 7 ~ --''7 "::l.. ...
o .

'It... 4 - 'J :.:> 7 'I S' i- ,', )- ) <0 ~1.. .,V,.U - . I

5 - "'"t" lWJ ~",...J

6 - ~ - --
7 -- -- --

~~=~~~---------~-~-~~--~-~.~-----~----~~

SeQEPA00028256



Fathead Minnow 7-0ay Growth Oata

'(,'" trcltloi"iJ
or. Replicate Tare Total Net F"l3h No. at Net Wei9ht

Percent Weight (gm) Weight (gm) Weight (9m) F"1Sh Per Fi~h (mg
-

Cm"'\\'\O\ A r. ir::>.3'J- 1.\\\\ Cj
- .

~ l, IOfc~ I. il{cO Ie
-

C t.09&, l \. ',e 5C Ie
, .

1) ~.\\'-l i. \'207 IV

~

- o.~ 5/1- A I. {()37 Ll\tr 10
~ l.i071 \.I\SS In

- C 1.1072- \.\\0'S to
1] }. 10.s4- 1.11l~3 /0-

-
- i .0 ~vl A L ut o. \. "'LIS 10
- R. L \2.1 I \. i~ 1~ Ii)

- C (. 1075 I. \ \9 i (0
=" D t . 6C\C1 + ' \.llC3 10
-
'--

- 2.0 8/L .A \. \\27 \. \lSS '5
~' \. l \~7 L t \ fa '2-

....,
0

--'

c \. \02fo t, 1()3~ 3
..-,

l.oc\73 ro]) L lDOO
-
-
~ 4-.0 ~L- A t. /[OS- \.\l1..S' 5
- R I.II~L L ltlO 3
- C . (. i077 \. tG~{; 2-

-- J) l. 10~0 I. l/clf G
, .

'- .
- -

.' ~.- - . - .~-- - ~. - , .,
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Start Date: 02 Mar-95 00:00
End Date: 09 Mar-95 00:00
Sample Date:
Comments:

Larval Fish Growth and Survival Test-7 Day Survival
Test 10: rppc412 Sample 10: REF-Ref Toxicant
Lab 10: ORCHM-Corvallis Lab Sample Type: NACL-Sodium chloride
Protocol: EPAF 91 Test Species: PP-Pimephales promelas

Conc-gm/L
O-Control

0.3
1
2
4
8

1 2 3 4
0.9000 1.0000 1.0000 1.0000
1.0000 1.0000 1.0000 1.0000
1.0000 1.0000 1.0000 1.0000
0.5000 0.3000 0.3000 0.6000
0.5000 0.3000 0.2000 0.6000
0.0000 0.0000 0.0000 0.0000

Linear Interpolation (80 Resamples)
95% CL(Exp) SkewPoint

IC05
IC10
IC1S
IC20
IC25
IC40
IGSO

gm/L
1.0875
1.1750
1.2625
1.3500
1.4375
1.7000
1.8750

SE
0.0098
0.0196
0.0293
0.0391
0.0489
0.0782
0.5422

1.0643 1.1273 0.5448
1.1286 1.2547 0.5448
1.1929 1.3820 0.5448
1.2572 1.5094 0.5448
1.3215 1.6367 0.5448
1.5144 2.0187 0.5448
1.6430 5.3879 3.0936

1.0.,....-----------.....-,

0.9

0.8

0.7

~ 0.6
c
8. 0.5
(II

~ 0.4

0.3

0.2

0.1

101

Dose gm/L

0.0 +--.......-4...........................----.---.--.-.,....,............t
0.1

Page 1 ToxCalc v5.0 Reviewed by:__
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Start Date: 02 Mar-95 00:00
End Date: 09 Mar-95 00:00
Sample Date:
Comments:

Larval Fish Growth and Survival Test-7 Day Growth
Test ID: rppc412 Sample 10: REF-Ref Toxicant
Lab 10: ORCHM·Corvallis Lab Sample Type: NACL·Sodium chloride
Protocol: EPAF 91 Test Species: PP-Pimephales promelas

Conc-gm/L
D-Control

0.3
1
2
4

1 2 3 4
0.8778 0.9200 0.8900 0.8000
0.8000 0.8600 0.9300 0.8900
1.0300 1.0700 1.1600 1.0900
0.5600 0.5000 0.4000 0.4500
0.4000 0.2667 0.1500 0.3000

Linear Interpolation (80 Resamples)
Point gm/L SE 95% CL(Exp) Skew
IC05 1.1013 0.0058 1.0867 1.1209 0.5770
IC10 1.2025 0.0116 1.1734 1.2419 0.5770
IC15 1.3038 0.0174 1.2602 1.3628 0.5770

IC20 1.4051 0.0232 1.3469 1.4837 0.5770
IC25 1.5064 0.0290 1.4336 1.6047 0.5770
!C40 1.8102 0.0463 1.6937 1.9675 0.5770
IC50 2.0598 O. t 579 1.8390 2.6809 0.9662

-..,,

1.0 ,---------------,

0.9

0.8

0.7

~ 0.6
l:
~ 0.5
III

~ 0.4

0.3

0.2

0.1

101

Dose gmlL

0.0 -J-----,~~...............6_--.--._.....,...,..,...,..,..\

0.1
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~~Hlll

Ceriodap-hnia dubia Survival and Reproduction
Test Data Summary

Sample DescriPtion_.:..~_e-....;L;....l::......;;;· ~ sample ID #: _

Ceriodaphnia Lot#_--=;...- Statistician _

Percent Total Young RerReplicate Total
or # Alive Uve

Concentration A B C D E F G H I J Adults Young

C--"'f7Znl.- ,,~ 11 Ll. 12- 7.7 20 ..,- JO ZV '-1M> '1 Ibb<-v <..-v

o.s' 'JIL 1.;1. Jl1 I"J. Q Id-. 1/ 13 Ztt rz ('1 10 r3&

1.0 n Il..f 1IA<) 1(, 2.0 () i:t J..O '1 /0 c" Is7
I. <;' ::> 7 II '-I s: S l.\ q 7 h 10 (,$"'

2,.0 0I'Q "l- OM;) D 04.:> .> 0 0 o. .:l. 5 71\0 "0

4.0 0 o 0 (.) 0", 0,." 0 o 0
0"" 0 0"" '" "" ... .., .., . '0

.
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~Hlll CERIOOAPHNIA 7-0AY SURVIVAL AND REPROOUCTlON DATA

Client QA /0<: Ma,,-/.-.. Test Beginning: Date '-7·'1~- Time ,'1"';

sample Description Test Eliding: Date 3- i J. ~; Time -<
ceriodaphnia l..ot# Lj)jf~~ Dilution Water M H \c' '"-(I I-I.,.;) JD# _X_9_(";...f _

Technician Day' JA Day 2· ~" Day3~Day4..£....Oay5 "iY' DaY6~Day7;;:"-'D,-.i

Time Day' ,~~\,;> Day 2 II-j zs" Day 3 Ii'"' -j r Day4~Day 5 t3~S"' Day 6 1"1'-<i"'Day 7 'f. -'..,-

Percent or Replicate No. Total

Qon~ Day
A 8 C 0 E F G I J

IJve IJve
H Adults Young, ..

<.,) <J .» c.J <:-J -., U <:;> .,0 <.).-- ~ c>

2 0 u <-' ~.:> <..) e..;;, 0 v c> W Iv C:>

3 D t> o " 0 -:) c) (1 ':', .:) /'0 ..)

C-o""t c <> \ 4 0 Y L( If i..( 3 3 0 .3 ,-( i0 Z',\

5 ':'- c 7 0 w U (, 0 c» 0 a) I~

6 J 7 0 e. 7 /0 () .). 7 <>"'c> q '16
7 f '7 b 1/ C') ( ~

" II r I) - '9 1.5I

1 ..) r./ c> u v ~ C- o (.) 0 /0 0

2 0 C> (, c- 0 C> U 0 0 CI iu C.

3 D o /) Q 0 C> ,:.) 0 0 0 /v 0

0,$ J/_ 4 0 G 0 5 '-I 0 '-f 5 L( ~ IW 7..7

5 ';.~~ s "3 Q <:..) S- o c> Q ,0 <.J II

6 'S '1 <1 7 8 b <1 8 "" ~ {u E-\u

7 0 o 0 0 0 0 D 1/ () 0 it:> II
1 0 c» (.; <..;. L) G 0 '" "-' ~ /<.; ¢

2 C> c> '-' c:» V v <,j <.- <.;. Q 'v ,>

3 0 0 .:..) (" () 0 ,') ,) U 6 lO 0

}/0 J;{ 4 Lf Y I.{ '3 '-( ::l.. L( '5 I L( /0 3:>
'''-~ e "-'5 .,:j <.;> <:.> c» <> (;) Q Q iv' u

6 5 5 "7 I.:. 8 c 8 7 0 0 (0 )~

7 '7S S - I )5 0 0 '1? - ~ ~ ifJ-

1 .-.;J J .,) 0 .> 0 0 0 0 0 l';; 0

2 .:» V L<' U <.:- .:» '- (.) 0 10 0
,-,'

I ' 5 )~
3 0 D o U () /) I') /) /) o I C- O

4 o ~ Lf 0 :{ 0 0 '-( 0 (,;; I~ I~

5 i 0 u <.) Q Vi <.> 0 ~ Q t(..l "\

6 :) S" 7 'i '5 s- 'f S' S- I..{ Ii> Lfl..{

7 r) i.) 0 0 0 L) 0 ;,) 0 0 iD 0

1 v c» 0 v v ~. <:: ~
", u (Q (.)

2 G.- c> 0 <-' 0 <..) <.) <..:> °40 Q <'\: 0

3 0 0 0 o Ai.? D - 0 s% r : 0 0
:2.,,0 4 () u 0 v o~ c..> - (.) - c:» 7 Cl

5 (,) Q Q 0 ~ j - c» - <:» I ~

6 0 (.) Ur,O Co - dl - 0 - ~ b .~

<-

7 "117 ').... D - ?- 0 () c- I"- - ---
1 v o '-" '-' L.--' U G "- <...- G G 0

2 ~ - ~ - - - - - - ~ - -

Lf,D U 3
4

5
6

~ .. --,
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L r , I I _ ~

Ir:;HMHILl CEFUODAPHNIA WATER QUAUnr DATA

Day 7 '1)\-.1Day 6 ::\..s

Adults Isolated

Day 50""'\.

Dale"'S 7 '1, Time I 'i'1 ).

Day 3 _::S-=~__Day 4 'zYv-.Day 2 f).v.

- M<Vrb

Day 0 _"3".=...5<--_ Day 1 z.;,
Time Day 0 /b I.> I> Day 1 1,5"~::> Day 2 'YL/= Day 3 II (S~ Day 4 /leo Day 5 1'11f0 Day6 I(., 3L) Day 7 12:v..)

Percent pH Conductivity (I-Imhoslcm)
or Dissolved Oxygen (mg/I)

Day Day
l;COncen~

1,lral;on/
I

- 0 1 2 3 4 5 6 7 0 1 2 3 4 5 6 7 0 1 2 3 4 5 6 7
1

~%li%%% ,%,.:4x:I~t 1% . '''(.

,cUY'L;.,! ]:1 :j~ 1.9 7.') b" '8'S ;[1"(
I ~.~ 7.q , .)

..,.• 7.b g./ ~o .3 .j 'r.<;.;- 8\ !.o
I

%rt11 Z 1%t ~ %z'4 k l:tS' <' 7.9 7, c. ~.?J0)" 'J vi' 8,:.;
r
l1 . :,L, 7.D .'1 '7·1;,/.~ C> c

1,0 V/ / 1// ./ 1/1// 1// V
~%;r:~%:t %1%.£~~~.~ &...

t . )" S :5 7~ I, ~
'-.'1

8:1-
31:- ~Q S .~ 7f.J .b .0 .8 .'-'1 7,)

;:;rr~l£~y i IXt %l1Z. ),.d

~f I,
7.7 ~.2.

:?I 'du .b b.'1 ,I 7.E: .7

';',0 S5 ~VVVVV 7.5 :;71// 171/ (,57/.)
.

,
!

Percent Talai Hardness (mg/l CaCQ:3) Alkalinity (mg/I CaCO:l)
I Commenls:

or Day DayConcen-
I Iralion 0 1 2 3 4 5 6 7 0 1i 2 3 4 5 6 7
I

I

I!CJjenl_~ :......4.~e........t.....w-._~"-J..:~.....o.- Initialed:

I .
;:>ample Descriplion ~ Terminated: Dale Time Neonates Collected Dale~':' 1.> Time 07;0.'.

liTechnjcia~ .
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Ceriodaphnia Survival and Reproduction Test-7 Day Survival
Start Date: 07 Mar~95 00:00 Test 10: rcdc455 Sample 10: REF-Ret Toxicant
End Date: 14 Mar-95 00:00 Lab 10: ORCHM-Corvallis Lab Sample Type: NACL-Sodium chloride
Sample Date: Protocol: EPAF 91 Test Species: CD-Ceriodaphnia dubia
Comments:
Conc-gm/L 1 2 3 4 5 6 7 8 9 10

D-Control 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 0.0000
0.5 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000

1 1.0000 1.0000 0.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
1.5 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000

2 0.0000 1.0000 0.0000 1.0000 0.0000 1.0000 0.0000 1.0000 0.0000 1.0000
4 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Linear Interpolation (80 Resamples)
95%CL SkewPoint

IC05
IC10
IC15
IC20·
IC25
IC40
ICSO

gm/L
1.5528
1.6056
1.6583
1.7111
1.7639
1.9222
2.1000

SE
0.3095
0.1911
0.1467
0.1439
0.1675
0.2613
0.3362

0.6667 1.6606 -1.5607
0.8333 1.8213 -2.5794
1.5000 1.9784 -0.9251
1.5556 2.1031 1.6008
1.6068 2.2216 1.4914
1.7143 2.5773 1.0488
1.7857 2.8144 0.6460

1.0 -r---------.......----.
0.9

0.8

0.7

~ 0.6
c:
8. 0.5
w
8! 0.4

0.3

0.2

0.1

101

Dosegm/L

0.0 +--.....-~.......................--.--r-~......-l
0.1
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Ceriodaphnia Survival and Reproduction Test-Reproduction
Start Date: 07 Mar-95 00:00 Test 10: rcdc455 Sample 10: REF-Ref Toxicant
End Date: 14 Mar-95 00:00 Lab 10: ORCHM-Corvallis Lab Sample Type: NACL-Sodium chloride
Sample Date: Protocol: EPAF 91 Test Species: CO-Ceriodaphnia dubia
Comments:
Conc-gm/L 1 2 3 4 5 6 7 8 9 10

D-Control 20.0000 11.0000 22.0000 12.0000 27.0000 20.0000 20.0000 10.0000 20.0000 4.0000
0.5 12.0000 14.0000 12.0000 12.0000 12.0000 11.0000 13.0000 24.0000 12.0000 14.0000

1 17.0000 14.0000 11.0000 16.0000 20.0000 8.0000 12.0000 20.0000 9.0000 10.0000
1.5 3.0000 7.0000 11.0000 4.0000 5.0000 9.0000 4.0000 9.0000 7.0000 6.0000

2 0.0000 2.0000 0.0000 0.0000 0.0000 3.0000 0.0000 0.0000 0.0000 2.0000
4 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Linear Interpolation (80 Resamples)
95%CL SkewPoint

ICOS'
IC10'
IC15"
IC20
IC25
IC40
IG50

gm/L
0.1407
0.2814
0.4220
1.0259
1.0839
1.2580
1.3741

SE
0.3186
0.3471
0.3596
0.3376
0.3016
0.1120
0.0939

0.0726 1.0456 1.3116
0.1453 1.0912 0.7937
0.2179 1.1369 0.0351
0.2906 1.1980 -0.3331
0.3632 1.2590 -0.9612
1.0159 1.4579 -0.3626
1.1943 1.5612 -0.0571

1.0 .,.....-------~:::ooO'---,

0.9

0.8

0.7

=0.6
c:
&. 0.5
II)

~ 0.4

0.3

0.2

101

Dose gm/L

0.1

0.0 +----.-,......,....,...,...,..,.,.,.---,--,.....................l
0.1
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APPENDIXC
CHAIN OF CUSTODY
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I I ' I I I I I I f I ! __ .1 [ J [ I [ I [ J I
c::HJ+IIHILL CHAIN OF CUSTODY RECORD FOR NPDES COMPLIANCE SIOMONITORING

Contact Person:\''nc-;''no..$-:S-. \\e---\\ ...c\\Q.
Phone: SC'1>-?\\--;~'1c.?c

CH2MHILLProJect# 'fjs,i: \4~'3l

Client \,.JC\.l:...:\(~,. S~\-t-ton~,- ~"{"\" NPDES# Ship Samples to: CH2MHILL, Inc.
. .. . - \ c ' P 0 # ~lL'" J Attention: AquaticToxicology Laboratory

Address -,2,00 . N w "i"(''''''';1" rJ\}t.,Y)I\~ Composite Sample.lntorrnation , , -.7 "'-'10 2300 NWWalnutBlvd,

?c,....\-\o..vJ~ O"r~-de)'\. C\.'-}2\O "" \\ Corvallis, OR 97330
Samples/Hour O.S Volume/Sample ~.S %G- a.....s. Phone: (503) 753-9583 Ex 3160
Total Hours 'J'i," J~I Volume 30 {)G.\..\c~

Initiated: Date~ Time 0S06 Check Chlorine (Y/N) _-,--__
Ended: Date \0' V:r-i:..C\5Tim'e 0SC~ Temp. Upon Arrival (0C) ----C"7_''--'='=--__
Chilled During Collection Yes 0 No"¢. Check Ammonia (Y/N) . Dechlorinate (Y/N) _

Anal ysis Required/Comments

DatelTime

DatelTime

i t name)

(Please sign and print name)

Relinquished By (Please sign and print name)

Relinquisheq{ly~~~~e e na

<,~T-~~~~G

Relinquished By

DatelTime
\0 'l'Y)c.....C\S O~

DatelTime:

DatelTime
3'-II-<,J \cpS-

Sample C1)

'5 u .~

Type o Q) C1) 'c o C1) c:

*
-.{ '5 '5 0 2 'c '5 e
<tl o o .c '" e o s: <1l Concentrations'c -0:: -.{ 0 u .s: -0:: 0 5:s: '5 -0:: 0 (J) (J)

C1)
and/ora. ~ ~ <1l N

Sample ID Date Time Camp. Grab <1l 0 :r: :r: co co >- >- OJ <1l Comments0 ~ (J) (J) ~ ~ ~ ::2 ~ :r:

C\S- \:> \.0 r'l"'''''
O~o,-!J

Received By (Please sign and print name) DatelTime Shipped Via
UPS Bus Fed-Ex Hand Other

Shipping #

Work Authorized By (Please sign and print name) Remarks

scoEPA00028266



©!JfJtIiHIIl CHAIN OF CUSTODY RECORD FOR NPDES COMPLIANCE BIOMONITORING

Clien~ \"J(;..I.:-,\<. e...,.. S: f\O~tV"l~ <-. <:c -(\?' NPDES# Ship Samples to: CH2M HILL, Inc,
- . \ .{', .jL' . Attention: Aquatic Toxicology Laboratory

Address /10 0 rv tv t-'f'(J'I\' D\.l Q..,Y'lv"-., Composite Sample Information P. 0,# ;.\,~ 2300 NWWalnut Blvd.

£o-r±\,~",A 0 'ftcJ0""l ct,2to, _ \\ Corvallis, OR97330
) Samples/Hour O.S Volume/Sample '1.~\O<Y"\..I6"'s. Phone: (503) 753-9583 Ex 3160

------------.----,\ ~ T~t~1 Hours '1"t Tot~1 ~olume '!;.<\ ~.,~ )",s. . "

Contact Person:~c.$.-:So ~c-\--\~c"'~\:1 Initiated: Date J Y'l'\:..~Ct$ Time o~co Check Chlorlne6)J} ~- 0.05
Phone: SO3~J1-IrJ.-"'10 2Cl Ended: Date 'i:> f'<Ic;....'i'5Time 0 goO Temp. Upon Arrival (DC) __3....0...- _

, . Chilled During Collection Yes 0 No~ Check Ammonia (Y/N} Dechlorinate (V®---'---'---_

CH2M HILL Project # 'I9'ezE \\.\,\\,~\ Analysis Required/Comments
~~""""""'~"""'''';'--''--'''';''''-''''-''''''''''''~'''''''''''''--'''''''''''''i-....-.,....--------.....

Sample Q)

'5 0 ,Cd
TYpe 0 CD 'c o <l> c Q)<X: '5 2 e Q) 'c :; e (i)::J eOJ 0 (J s: '5 o s: OJ Concentrations'c <X: <X: 0 0 s: <C 0 ~s: <X: 0 Q) and/orQ. '5 ::2 ::?: (J) a: OJ N

Sample ID Date Time Camp. Grab OJ 0 J: J: m co >- >- OJ OJ Comments0 ~ (fJ o: ::2 ::?: ~ ::?: ~ J:

~S-
e~,o('

o~OG.5

Sa~ Jf'!¥ie s~gn and print name)

"'\\ L';"";' So }~~v'\~J ..
DatelTime /

<is CV'\::.-('\5 0 oz;c Q

Relinq~ed...§l\.. &'~'tll!2.0~nd print name)

\"\.:.;:;.,,,....~. Q:"~'.:;-c.:...Qc\
DatelTime
~ V·'k -rctb

~ceived B)I ,(Please Sign.and print name)

~2:.{)\.~ 11\.~JI!\}J\ LN~
DatelTime
~, c..... oc;.;. \'.\'--'
..J - -l ---~"'J \ \ ~ ::>

Relinquished By (Please sign and print name) DatelTime

Receive~y (Please sign and print name) DatelTime Relinquished By (Please sign and print name) DatelTime

Received By (Please sign and print name) DatelTime Shipped Via
UPS _ Bus_ Fed-Ex _ Hand Other

Shipping #

Work Authorized By (please sign and print name) Remarks

scoEPA00028267



J [ : I I , I I I r I ! I [ 1 I I 8 1 I I I I
CIfMHILL CHAIN OF CUSTODY RECORD FOR NPDES COMPLIANCE BIOMONIITORING

Ship Samples to: CH2M HILL, Inc.
Attention: AquaticToxicology Laboratory

P. 0.# 2>\ ¢1Ji" 2300 NW WalnutBlvd.
Corvallis, OR 97330
Phone: (503) 753~9583 Ex 3160

Client \oJc...c.\=;.~y S;I\\"'~"'n~ c.. Gt"r)?, NPDES# _

Address l?"c) a N '-\.l ~<('.Y),-\-flve.,.. Composite Sample Information - _

?6rtk.......~ c.~e ~;"'rl 5:') \6 _\
) Samples/Hour 0.5 Volume/Sample '1·5 fj-\\(7Vl&

,I Total Hours 24 Total Volume'bc 'be..\\6"1S.
Contact Person: Dx,..,.....,.~..;,.T. \\o-\-\,><..;\,i \d,. Initiated: Date S Mc <ibTime;(6];oa Check Chlorine (YIN) _

. ..5 :z, - '21.\'"2:>-'26.20 Ended: Date l.t Y'Yk.. 'biime O~ Temp. Upon Arrival (0C) ~"---'=-__
Phone: C> Chilled During Collection Yes 0 No)i( Check Ammonia (YIN) Dechlorinate (YIN) _

CH2M HILL Project # ftS~' \44. ~ , Anal ysis Required/Comments
~-r-==;===;===F''''''''--''''''''-I''''""'''''''''''''I''''"''''''-r''--''-'-I''''""''-r--r----------'

,

Ie...

Concentrations
and/or

Comments

Sample
Type ~

Q)_c
I----r-----l a 'iii

~c
a

C,)Time Compo GrabDateSample ID

~e~B~lease sign and prlnt name) DatelTime Relin~.t~~gn and print name) DatelTime ~ lJ:j
~ ........c....s. ~. 0..~~s.c..'"'; \4 6. M..·..q.s / 6~O ~.........._<;. • Re\\"s.<.."'''.~ f"l'),....,1-1 I?co
RecTff/AUd

print name) DatelTime Relinquished By (Please sign and print name) DatelTime
I

3/?kS /orYb
R 7~/./k-. /'" G(Please sign and print name) DatelTime Relinquished By (Please sign and print name) DatelTimec- bY

Received By (Please sign and print name) DatelTime Shipped Via Shipping #
uPs.:;6;. Bus _ Fed-Ex_ Hand_ Other__

Work Authorized By (Please sign and print name) Remarks

scoEPA00028268
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